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QUALITY  AVAILABLE.^HE 
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COMPANY  NAME: _ ROY  F  WESTON.  INCyC/0;  A AAP 

ADDRESS: _ 14571  PLANT  ROAD _ 

Cmr,  STATE,  ZIP:  _  ALPINE.  AL  35014 _ 


IMPORTANT  INSTRUCTIONS 
FOR  FUTURE  PARTS  ORDERING 
THE  FOLLOWING  INFORMATION  MUST  BE 
GIVEN  WHENEVER  PLACING  AN  ORDER 
FOR  REPLACEMENT  PARTS 


MODEL 

NUMBER: _ FBGS610.F928^1^310.4«0R3GF-i94 _ 

SERIAL 

NUMBER: _ I224LL _ 

NO  ORDEI^  WILL  BE  PROCESSED  WITHOUT 
THIS  INFORMATION 

each  l&l  furnace  is  unique,  and 

IDENTIFIED  THROUGH  THESE  NUMBERS. 

PLEASE  KEEP  THIS  INFORMATION  WHERE  IT 
WILL  BE  EASILY  AVAILABLE. 

Th«  model  number  gjives  us  pertinent  information  about 
original  drawings  imd  electrical.  Also  all  parts  orders  are 
filed  with  the  orif>\  al  furnace  file.  While  the  serial  numbers 
are  kept  separate  l  i  used  as  a  source  to  double  check. 

Also,  changes  made  inroughout  the  life  of  each  ftimace 
are  kept  in  that  furnace  file.  This  helps  L&L  keep  an  up 
to  date  histor}’  on  each  furnace 
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OPERATIj^G  MANUAL 


CONTAiNf  IMPORTANT  CAUTIONS  AND  INFORMATION  SPECIFIC  TO  TfflS 

PARTICULAR  FLTLNACE 

REVISION  P 

(June  27, 1995) 


MODEL  NO.;  FBG5610-F928-01-G310-480R3GF-I94 
SERIAL  NUMBER:  I294LL 


CUSTOMER:  Roy  F.  Weston,  Inc. 


PROPRIETARY  NOTE:  The  information  cootained  in  this  manual  is  proprietary  information  and  is  to  be  used  only  by 
the  customer.  It  is  not  to  be  distributed  to  anyone  else  without  the  express  written  permission  ofL&L  Soecial  Furnace  Co.. 
Inc. 


WHO  SHOULD  READ  THESE  INSTRUCTIONS:  Anyone  operating  the  fiimace  with  the  .ttmosphere  system  MUST 
read  the.-3e  instructions  and  be  completely  familiar  with  them.  Operator  training  is  available  from  the  factory  and  engineers 
are  available  to  an.swer  questions.  In  addition,  the  person  msponsible  for  the  facilities  engineering  in  the  customer’s  plant 
and'or  the  safely  director  should  read  these  and  verify  that  the  ENTIRE  INSTALLATION  is  safe. 

DO  NOT  HESITATE  TO  CALL  LAL  SPECIAL  HJRNACE  CO.,  INC  ABOUT  ANY'  QUESTIO.VS  THAT  COME 
UP:  PHONE:  61(MS9-9316  FAX:  61(M59-3689 


.NOTE:  All  infoimation  in  this  manual  is  believed  to  be  correct.  However.  I.Al.  welcomes  anv  feedback  from  the  customer 
concerning  cotrectionr..  suggestions  additions.  This  will  be  incorporated  into  a  revised  version  and  provided  to  the 
customer. 
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CAUTIONS  AND  WARNINGS 


TEMPERATURE  UUITATTONS 

•  Maximum  temperature  of  furnace  is  I200‘'F  Set  the  high  limit  conirol  no  greater  than  25'F  .ibove  furnace  martimum 
temperature. 

MAXIMUM  LOADING 

•  MAXIMUM  LOAD  ON  HEARTH:  3000  Pounds  evenly  toaded 

GENERAL  CAUTIONS 


Do  not  override  any  of  the  important  safety  systems.  If  there  is  a  need  to  do  this  for  any  reason,  consult  with  an  L&L 
Engineer  before  proceeding. 

Perform  all  maintenance  tests  on  the  specified  schedule. 

Wear  protective  coverings  (.such  as  heat  resistant  gloves)  to  protect  the  operator  from  bums  from  the  hot  furnace 

When  loading  with  tfie  portable  ramp  be  sure  to  clamp  tfie  ramp  to  the  furnace  so  that  it  can  not  move  whilr  the 
forklif:  is  or.  the  ramp.  Failure  to  do  this  could  re.sult  in  a  seriou;:  injury  from  a  forklift  accident. 
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Follow  all  local  and  national  codes  when  hooking  up  ihe  gas  and  electrical  supplies.  Be  sure  to  install  a  drip  leg  in  the 
gas  line  hook  up. 

Do  not  exceed  the  recommended  gas  operating  pressutes.  Failure  to  do  so  could  cause  a  dangerous  situation.  If  the  gas 
pressure  is  too  low  at  the  burner  the  resulting  combustion  will  cause  dangerous  aldehydes  as  a  product  of  combustion. 
This  Cim  be  detected  by  an  acrid  smell  and  a  burning  sensation  in  the  eyes.  If  the  gas  pressures  at  the  burner  are 
adjusted  according  to  the  Eclipse  instructions  then  all  will  be  well. 

The  fiiniace  is  set  up  for  use  with  propane.  It  can  be  readjusted  for  use  with  gas.  If  this  becomes  necessary  consult 
with  an  L&L  engineer. 

The  gas  burner  has  three  ports  for  checking  various  pressures.  Remove  the  gas  cocks  after  you  have  set  all  gas  burner 
pressures  and  plug  the  port  with  threaded  inserts.  This  way  no  one  can  inadverrently  open  a  gas  cock  and  leak  gas  into 
the  room. 

DO  NOT  TURN  OFF  THE  POWER  TO  THE  FURNACE  UNTIL  IT  IS  BELOW  10C0*F.  The  combustion  blower 
operates  whenever  the  power  is  on.  This  will  help  keep  the  burners  cool  and  result  in  longer  burner  life. 

When  servicing  the  inside  of  the  furnace:  Never  close  the  door  v«ith  amn  in  the  flimace  while  doing  maintenance  of 
the  furnace  unles.s  strict  and  careful  precautions  are  observed.  All  power  should  be  disconnected.  All  gases  should  be 
shut  off  and  the  furnace  should  be  completely  a.'i  continuously  evacuated.  USE  THE  LOCKOUT  PROVISIONS  ON 
THE  Gas  VALV'E  and  ELECTRICAL  SYSTEM.  The  buddy  system  should  be  used  to  monitor  the  fact  that  the 
worker  inside  the  ftirnace  is  O.K.  Emergency  supply  of  breathing  air  should  be  on  hand  inside  the  furnace.  A  serious 
asphyxiation  hazard  exists. 

NOTE:  this  furnace  ha.s  an  emergency  exit  door.  Once  it  is  used  it  must  be  repacked  with  insulation. 


GENERAL  DESCRIPTION  AND  THEORY 

OF  OPERATION 


GENERAL  DESCRIPTION  AND  PURPOSE  OF  OVEN 

This  is  a  gas  fired  box  furnace  with  complete  gas  safeties  and  digital  control  system.  It  is  intended  for  burning,  off  certain 
compounds  .it  temperatures  up  to  1200*F. 

ELECTRICAL  SYSTEM 

Read  the  "Sequence  of  Operations"  along  with  the  ladder  wiring  diagram  for  a  complete  understanding  of  how  the  electrical 
system  operates. 

GAS  SYSTEM 

A  complete  gas  train  diagnun  is  provided  detailing  piping  schematic. 

CASE  CONSTRUCTION 

Welded  3/16”  case  with  strongly  reinforced  and  integrated  base.  There  arc  external  bracing  members  welded  to  the  entire 
case  and  base  assembly.  Leveling  bolts  and  anchoring  holes  are  included.  Lifting  rings  are  included.  The  main  seams  are 
continuously  welded  for  an  attractive  appeamnee.  The  furnace  case  is  designed  to  be  transported.  It  can  be  picked  up  from 
the  side  by  a  forklift  or  lifted  from  overhead  by  a  crane  witJ)  the  supplied  lifting  hooks. 
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USE  OF  THE  FURNACE  OUTSIDE:  CONSIDERATIONS 

The  furnace  designed  to  be  used  outside.  All  scams  are  continuously  ueldcd.  There  are  drip  shields  to  protect  the  door 
seal  from  rain  and  the  furnace  mounted  control  panel.  While  in  storage,  however,  it  is  recommended  to  put  a  tarp  over  the 
top  of  the  furnace  to  help  protect  it  from  the  elements.  In  particular,  try  to  protect  the  door  seal.  Tlie  insulation  around  the 
door  seal  will  want  to  absorb  water.  UTten  starting  up  the  furnace  after  prolonged  expo.sure  to  the  elements  it  is 
recommended  to  do  a  dry  out  cycle  before  using.  Fire  the  furnace  for  2  hours  at  200'’F  and  ramp  to  500“I'  in  3  hours  and 
hold  there  for  2  hours. 

PAINT 

High  temperature  primer  b  painted  on  all  surfaces  and  finished  with  an  enamel. 

4-  2300«F  10  LB  DENSITY  PYROBLOCK  INSULATION 

The  sides,  back,  door  and  top  surfaces  are  insulated  with  Thermal  Ceramics  PyToblock  2300‘’F  ceramic  fiber  modules.  4" 
thick,  lO  lb  density.  At  1200‘’1-  the  cold  face  temperamre  is  I64“F.  At  500°F  the  cold  face  temperature  is  lOi°F.  These 
modules  may  slirink  sLghtly  w  ith  time  and  temperature.  If  cracks  develop  ( ( more  than  a  I.'8")  you  will  need  to  stuff  the 
cracks  with  a  2300'‘F  grade  ceramic  fiber  blanket. 

CASTABLE  BOTTOM  INSULATION 

The  bottom  is  insulated  with  2-l<'2"  of  2200*F  lightweight  castable  refractory  backed  up  with  2-I.'2  of  2300®F  firebrick 
backed  tip  with  I"  of  cilcium  silicate.  At  1200“F  the  cold  face  temperature  is  206*F 

VESTIBULE  DESIGN 

There  is  a  ceramic  fiber  board  vestibule  that  surrounds  the  door  perimeter  to  minimize  heat  loss  when  the  door  is  opened. 

NO  ASBESTOS 

No  a-sbestos  or  asbestos  products  tire  used  in  manufacture. 

HORIZONTAL  DOOR  WITH  GASKETED  DOOR  SEAL 

The  door  is  a  double  pivoted  horizontal  door  with  thrust  bearings  for  ease  of  operation.  The  double  pivoting  allows  the 
hotface  to  be  kept  from  the  opnator.  There  are  six  large  manual  turndown  clamps  for  tight  sealing.  Because  of  the 
completely  horizontti  motion  of  tlie  door  as  it  is  sealing  there  is  no  wear  on  the  gaskett.  There  is  a  ladder  on  the  door  to 
assist  the  operator  in  actuating  the  top  latches. 

SAFETY  MAN  DOOR 

There  is  a  safety'  door  for  a  man  to  exit  in  an  emergency  if  the  main  door  was  ever  closed  while  doing  maintenance.  This 
features  spring  loaded  latches.  DO  NOT  USE  THIS  EXCEPT  IN  THE  CASE  OF  AN  EMERGENCY  The  fiber  modules 
will  need  to  be  repaired  after  each  use  of  this  door. 

CASTABLE  FLAT  HEARTH 

Furnace  includes  a  thick  flat  castable  hearth.  Thb  b  made  in  segmented  pieces  with  expansion  joints.  You  may  want 
to  cover  thb  with  plates  of  steel  for  wear  resistance.  This  way  you  would  not  have  to  repour  the  bottom  castable  to  repair 
the  furnace. 

PORTABLE  RAMP 

A  portable  metal  ramp  is  provided  to  enable  a  forklift  to  be  driven  into  the  furnace  for  loading  purposes.  This  has  eyehook 
clamps  far  attaching  to  the  fjrnace  while  loading.  BE  SURE  TO  USE  THESE  SO  THAT  THE  RAMP  DOES  NOT  MOVE 
WHILE  LOADING. 

TEST  PLATES  AND  PORTS 

There  are  several  test  ports  and  special  plates  fortesting  included. 


FLOOR  MOUNTED  REMOTE  CONTROL  PANEL  AND  FURNACE  PANEL 

Floor  mounted  NEMA  12  panel  with  hinged  door  and  an  Allen  Bradley  fused  discoimcct  switch.  Interior  painted  white.  JIC 
wire  coding  and  wire  ducts.  Includes  door  pocket  for  wiring  diagreuns.  there  is  a  separate  panel  (NEMA  4)  at  the  furnace 
(outside  the  10  foot  explosion  proof  zone)  which  houses  the  high  limit  control,  the  flame  safety  module,  nnd  various  other 
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components  necessary*  for  operating  the  furnace.  There  are  special  plugs  supplied  for  the  various  signal  wire,  high  voltage 
wires  and  low*  voltage  wires. 

GROUNDED  COMMON  TERMINAL  ON  CONTROL  TRANSFORMER 

Normally  L&L  grounds  the  common  "X2"  lerminaJ  of  the  control  transformer  per  JTC  code.  All  wires  from  this  terminal  are 
white,  and  ore  not  fused. 

MAIN  TERMINAL  STRIP 

All  control  wires  terminate  in  a  common  terminal  strip  in  the  control  panel  for  easy  trouble  shooting. 

WIRE  MARKING 

All  wires  are  numbered  at  both  ends  with  printed  wire  markers.  All  ungrounded  {"hot")  control  wires  are  red,  and  grounded 
common  wires  are  white.  Grounding  wires  are  green.  All  terminal  strips  are  marked. 

INTERCONNECTION  WIRING  AND  PIPING  FOR  GAS  FURNACES 

All  interconnection  wiring  is  run  inside  of  conduit.  All  intcrconntMttion  wiring  is  run  at  the  factory  and  completely  tested 
before  being  disconnected  for  shipment  All  piping  includes  unions  for  easy  disassembly  and  reassembly  of  major 
components. 

COMPONENT  MARKING 

All  electrical  components,  where  possible,  ve  identified  within  the  control  cabinet  and  other  terminal  boxes  with  printed 
labels.  The  identification  numbers  correspond  to  the  elecmcal  diagram.  This  aids  in  troublcshixjting. 

UGHTED  ON/OFF  SWITCH 

Lighted  NEMA  13  oil  tight  Cn/Off  push  button  switch. 

CONTROL  VOLTAGE  IS  120  VAC 

Control  transformer  supplies  120  volts  to  controls. 

FUSING 

Full  branch  circuit  ftising  to  JTC  and  NEC  electrical  codes. 

DOOR  SWITCH  TURNS  BURNER  DOWN 

Burner  goes  to  low  fire  automatically  when  door  is  opened  Door  switch  is  NEMA  13  oil  tight. 

POWER  CONNECTION 

Single  point  connection  of  main  power  to  control  panel. 

CODES  MEET  NEC 

All  wiring  meets  the  Natiorul  Elcctncal  Code. 

PROGRAMMABLE  UDC  5000  TEMPERATURE  CONTROL 

Honeyw  ell  UDC  SOOO  microprocessor  based  digital  program  con7ol.  There  is  one  program  with  10  soaks  and  10  ramps. 
Display  includes  English  language  programming  information  for  easy  set  up.  TTiis  is  one  of  the  easiest  digital  program 
controls  to  operate.  Accuracy  is  .05%  of  scale  (typically  ±1.0°F).  All  FID  tuning  constants,  maximum  temperatu.'C  and  scale 
range  are  programmable.  Five  levels  of  data  security.  Deviation  bargraph.  High  noise  immunity.  Numerous  dedicated  keys. 
Two  year  warranty.  This  has  been  completely  preconfigured  at  L&L  except  for  the  tuning.  See  the  separate  sheet  on  L&L's 
simple  niniiig  method  to  quickly  tune  the  furnace.  A  configuration  sheet  is  included  with  all  parameters  shown  in  case  you 
ever  have  to  reconfigure  »he  control.  L&L  also  mainuins  a  record  of  this.  See  the  separate  Honeywell  manual  for  more 
information  concerning  this  control.  Note  also  that  they  have  a  technical  support  hotline  for  service  and  questions. 

TUNING  THE  PID  CONSTANTS  IN  THE  TEMPERATURE  CONTROL 

P.I.D.  constants  (Proportional  band,  integral  and  derivative)  allow  the  control  to  adjust  for  the  particular  operating 
characterisnes  of  your  oven  and  load.  Tiiis  oven  has  a  fairly  simple  feedback  loop  (response  time  from  thermocouple  to 
powiT  output)  and  will  not  require  a  great  deal  of  effort  to  tune.  See  the  enclosed  sheet  on  mning  controls  ((L&L 
sheei:E.3.2j.  How  to  Tune  Your  Digital  Control)  which  offers  some  practical  suggestions.  Tuning  becomes  more  critical  if 
ovcriihoot  is  an  issue  in  which  case  you  will  want  to  tunc  the  system  with  "critical  dampening."  An  L&L  technician  can  also 
help  out  with  suggestions  and  trial  tuning  ctmslants  if  you  run  into  problems. 
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OVERTEMPERATURE  SYSTEM  (UDC  2000) 

Honeywell  UDC  2000  digital  high  lijnit  control.  Manual  Reset.  Includes  back  up  mechanical  conactors  and  separate 
thermocouple.  This  has  a  maximum  set  point  programmed  into  it.  Press  the  Set  Up  key  until  you  see  SP  in  the  bottom 
display.  Then  you  can  change  the  set  point  with  the  up  and  down  arrows.  Then  presi  the  Set  Up  key  again  and  you  will  see 
the  process  variable  displayed.  See  the  separate  configuration  sheet  which  has  been  filled  out  for  your  control.  This  control 
is  located  on  the  fiimace  mounted  control  panel.  There  is  a  remote  reset  button  for  this  controi  located  on  the  remote  control 
panel.  This  is  an  FM  approved  control. 

TYPE  K  SEALED  THERMOCOUPLES 

Type  K  ChromeL'Alumel  sealed  in  an  Inconel  protection  tube  with  cast  aluminum  head.  Separate  thermocouples  are 
supplied  for  the  control  and  high  limit  control.  CAUTION  :  Make  sure  that  the  thermocouple  protrudes  at  least  1  to  2 
inches  into  the  furnace  chamber.  If  not  then  the  controls  will  sense  a  low  er  temperature  than  is  actually  the  case  and 
an  overfiring  could  occur  in  the  furnace.  The  thermocouples  arc  mounted  to  the  oven  with  a  flange  and  a  compression 
fitting  tfiat  allows  them  to  have  their  length  adjusted.  Do  not  tighten  this  compression  fitting  until  you  arc  satisfied  with 
their  position  in  the  oven.  There  is  a  thermocouple  jack  panel  for  connection  to  the  load  thermocouples.  I-oad 
thermocouples  are  to  Ite  provided  by  customer. 

THERMOCOUPLE  WIRING  PRACTICE 

All  themiocouple  lead  wire  is  shielded  from  electrical  noise  and  grounded  to  a  common  ground.  Lead  wires  are  carefully 
run  to  avoid  interference  from  power  wirhg. 

ROSEMONT  TRANSMITTERS 

Various  Rosemont  transmitters  are  included  for  monitoring.  There  are  ones  for  gas  pressure,  air  pressure,  air  flow,  gas  flow, 
conmol  &  high  limit  thermocouple  and  various  load  thermocouples 

OR4SOT  DIGITAL  ROUND  CHART  RECORDER 

Model  DR  450T  Honeywell  Digital  Circular  Chart  Recorder  with  two  digital  displays  (one  of  actual  temperawre  reading) 
and  digital  keyboard  programming.  0.1%  of  span  accuracy  (typically  better  than  ±r’F).  The  recorder  prints  its  own  chans. 
This  allows  complete  configuration  of  chart;  scale  and  speed.  You  can  focus  on  a  small  segment  of  temperature  or  look  at 
the  whole  range  and  easily  change  back  and  forth  without  changing  paper.  No  need  for  preprinted  paper.  10”  round  chart. 
Microprocessor  based.  Chart  Speeds  of  $  hours,  24  hours,  7  days  or  "x”  hours  from  1  to  744.  Programmable  in  Degrees  F  or 
C.  Input  filter  included.  See  the  separate  Honeywell  manual  for  more  information  concerning  this  control.  Note  also  that 
they  have  a  technical  support  hotline  for  service  and  questions. 

CQIVIBUSTIQN  SYSTEM 

LOCATION  OF  THE  BURNER  AND  FLUE 

There  is  one  burner  lor.ated  at  the  top/middlc^ack  of  the  furnace  firing  towards  the  front.  The  flue  is  at  the  tc>p.righl'front 
and  includes  a  damper  and  flange  for  mounting  to  the  afterburner.  Thu  burner  fires  over  the  load. 

EXCESS  AIR  BURNER  AND  GAS  SYSTEM  FOR  GOOD  UNIFORMITY 

The  ftimace  is  heated  with  one  Eclipse  HVTA  104  high  velocity  burner  firing  with  excess  air  for  uniformity.  With  this 
system  the  gas  line  is  controlled  with  on  electric  acnmtor/bunerfly  valve  combination  and  the  air  is  controlled  with  a  manual 
butterfly  valve.  The  exces.s  air  causes  turbulence  which  promotes  good  uniformity  even  when  the  furnace  is  firing  under  the 
radiant  heat  range  (about  I200°F.) 

GAS  TFIAIN 

The  gas  train  includes  a  main  manual  shut  off  valve  (with  lock  out),  pressure  regulator,  pre  and  post  regulator  pre.s.sure 
gauges  and  post  control  valve  pressure  g.3uge  ail  with  shut  off  valves,  two  electro-hydraulic  gas  shut  off  valves  (for 
redundancy)  which  close  quickly  but  open  slowly  to  prevent  a  fast  start  up,  gas  pres.sure  relief  valve,  a  hr  low  gas  pressure 
switch,  a  manual  main  gas  line  shut  off  valve  (which  doesn't  affect  the  pilot  system.),  and  a  butterfly  valve  controlled  by  an 
electric  actuator  (mounted  in  an  explosion  proof  housing)  which  in  turn  is  controlled  by  the  4-20  milliamp  signal  from  the 
temperature  control,  gas  flow  monitor  and  g:is  pressure  monitor.  The  pilot  line  includes  a  pilot  regulator,  pilot  solenoid 
valve,  prcssitre  gauge  and  shut  off  valve  and  combination  adjustable  orifice'shut  off  valve.  The  combustion  air  line  includes 
a  centrifijgal  direct  drive  combustion  air  blower,  filter,  an  air  pressure  switch  to  monitor  air  pressure,  pressure  gauge  and 
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shut  off  ^'alve,  air  flow  monitor,  air  pressure  monitor,  and  manual  air  balancing  butterfly  valves  at  each  burner.  All  gas  and 
air  piping  is  hard  heavy  wall  piping  with  appropriate  unions  where  required  for  disassembly. 

COMBUSTION  BLOWER 

■An  Eclpse  Series  SMJ  Turbo  Cwibustion  Blower  h  included.  This  is  a  centrifugal  blower  made  of  welded  steel  with  an 
aluminum  impeller.  It  is  specifically  designed  and  sized  for  the  combustion  system  on  this  f\jmace. 

AUTOIVtATIC  IGNITION  WITH  TRANSFORMERS 

Ignition  of  the  system  is  automatic  using  an  ignition  transformer  and  spark  plug.  Be  sure  that  the  ignition  wires  do  not  run 
pamllel  to  the  signal  wires  from  the  control  or  UV  sensor. 

FLAME  SAFETY  AND  PURGE  TIMER 

There  is  a  Honeywell  RM7895C  flame  safety  package  for  the  burner.  This  u‘.es  one  UV  sensor  to  monitor  the  pilot  flame. 
Should  this  go  out,  the  gas  supply  will  be  shut  off.  Purge  time  is  I S  minutes  .seconds  and  trial  for  ignition  time  is  IS 
seconds. 

AIR  PURGE 

Before  igpition  the  system  goes  through  a  timed  purge  with  the  combustion  air.  Purge  time  is  timed  for  a  minimum  of  4 
volume  changes  before  ignition  is  allowed. 

COMBUSTION  AIR  FLOW  SWITCH  AND  HIGH/LOW  GAS  PRESSURE  SWITCH 

Included  as  interlocks  are  a  combustion  air  flow  switch  and  a  high/'low  gas  pressure  switch.  Without  proper  readings,  gas 
cannot  flow.  NOTE;  If  the  gas  highdow  pressure  switch  is  tripped  because  of  high  gas  pressure  you  may  need  to  relieve 
pressine  in  the  steel  tubing  line  feeding  it  to  reset  the  switch.  It  is  easy  to  do  this  by  untightening  tfie  flair  fining  on  the 
bottom  of  this  switch.  Be  sure  to  retighten  and  check  for  tighmess  with  soapy  water. 

FLUE 

The  furnace  flues  through  a  special  stainless  steel  flue  svith  a  manual  shut  off  damper.  THIS  DAMPER  NfUST  BE  OPEN 
WHEN  OPERATING  THE  FURNACE.  An  afterburner  hooks  up  to  tfiis  flue. 
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OPERATING  PROCEDURES 


INITIAL  ADJUSTMENT  OF  THE  SYSTEM 

•  Do  the  following  with  tfie  door  open.  You  may  need  to  trip  the  door  limit  switch  manually  to  allow  the  burner  to  go  to 
high  fire. 

•  CAUTION:  Before  doing  this  mate  .sure  that  any  caiitable  or  firebrick  refractory  has  gone  through  its  curing  cycle, 
you  may  need  to  keep  the  door  open  when  making  these  adjustments  so  that  the  furnace  doesn't  heat  up  too  rapidly 
and  cause  refractory  '  naee.  (This  had  been  done  at  the  factory  for  all  supplied  refractorv.l 

•  Do  a  leak  test  on  the  gas  piping  when  you  FIRST  pressurize  the  gas  system.  Use  soapy  water  or  some  other  kind  of 
bubble  type  leak  testing  fluid.  TOIS  IS  ABSOLUTELY  CRITICAL.  THERE  WTLL  BE  l.EAKS  WHEN  YOU  FIRST 
START  UP  AND  TIUS  COULD  BE  VERY  DANGEROUS. 

SETTING  THE  PRESSURE  AND  FLOW  SWITCHES: 

•  The  valve  train  Main  Gas  C<xk  Valve  is  left  fully  closed. 

•  Turn  on  the  fra.-ace  and  ronfirm  that  tlie  combustion  blower  is  rotating  in  the  proper  direction.  Have  an  electrician 
change  the  wiring  if  it  is  not.  The  blower  must  have  a  load  on  it  {it  will  if  hooked  up  to  our  piping  system.) 

•  The  air  pressure  switch  should  be  adjusted  for  approxima  tely  75%  of  the  full  pressure  output  of  the  combustion  air 
blower.  Tliis  is  done  by  removing  the  little  silver  plntc  on  the  right  side  of  the  switch  and  adjusting  the  indicator  with  a 
screw  driver.  You  can  make  this  adjustment  by  turning  off  the  blower  and  observing  that  the  air  pressure  switch  turns 
oft  when  the  blower  begins  to  "wind  down".  (One  way  to  do  this  is  to  make  sure  the  other  compements  in  the  safety 
Ixkout  series  (the  gas  pressure  switch  and  high  limit  control)  are  activated  and  then  w’atch  the  safety'  pilot  light  which 
will  then  indicate  the  air  pressure  switch  activation.  Do  this  while  turning  on  and  ofT the  combustion  blov.  er. 

•  The  air  flow  switch  should  b>e  adjusted  by  measuring  the  air  flow  at  the  burner.  You  want  to  be  sure  you  are  getting  a 
full  purge  during  the  lime  period  allotted  fortlic  purge  time.  In  this  particular  case  you  want  to  have  330  (total  internal 
volume)  X  4  (vlume  changes)  or  1320  cubic  feet  total  purge.  You  have  15  minutes  to  do  this  in.  Therefore  you  need 
88  cubic  feet  jxr  minute  flow  at  the  burner,  'niereforr  set  the  flow  switch  for  88  CFM.  See  the  component  instructions 
for  how  to  adjust  this  switch. 

•  Turn  on  the  gas  valve. 

•  The  gas  high'low  pressure  rxitch  should  be  set  for  about  4"  W.C.  on  the  lo\v  side  irnd  about  1 7"  W.C.  on  the  high 
side.  These  are  typictil  settings  and  may  need  to  adjusted  up  or  down  depending  on  the  circumstances.  The  principle  to 
go  by  is  to  have  tlie  narrowest  band  possible  tliat  will  not  cau.se  nuisance  shutdowns.  (NOTE;  Sometimes  it  is 
necessary  to  release  pressure  at  the  kl'low  gas  pressure  switch  if  the  alarm  gets  stuck.  This  can  be  done  easily  by 
removing  the  inlet  to  the  switch  and  then  replacing  it  quickly.  Be  careful  when  doing  this  because  you  will  release 
combustible  gas.) 

•  Adjust  main  gas  regulatwir  so  that  the  outlet  gas  pressure  is  approximately  14"  W.C.  You  will  be  regulating  down  from 
your  house  gas  pressure.  It  nay  be  necessary  to  change  springs  in  ihc  main  regulator  to  achieve  proper  inlet  pressure 
to  ciur  system.  Sec  the  Regulator  cut  sheet  for  the  various  outlet  pressure  range.s  with  various  springs  and  orifices. 
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•  Turn  off  the  eas  cock  to  allow  gas  to  flow  only  to  the  pilots.  Leave  the  gas  shut  off  valve  in  the  off  position  (the  one 
after  tfie  pilot  pipe.)  This  will  prevent  hiree  amouna  of  gas  from  flow  ing  to  the  burners  until  the  pilots  are  properly 
set. 

•  Start  tfie  burners  witfi  the  BIJRMERS  ON  Switch  on  the  control  panel. 

•  As  soon  as.  the  piloa  come  on  adjust  the  pilots  by  turning  the  adjustable  ctifice  valve  near  each  burner.  Note  that  the 
adjustment  for  these  valves  is  a  screw  inside  the  valve.  Tlie  lever  on  the  perimeter  of  the  valve  is  for  shut  off  only,  no: 
adjustment. 

•  The  pilots  should  be  adjusted  to  produce  a  pilot  flame  that  come  s  out  of  the  burner  approxim:itely  2  to  4  inches  or, 
alternately.  Tlic  general  idea  is  to  have  the  pilot  as  low  as  possible  so  that  it  doesn't  affect  low-  fire  adversely  but  high 
enough  so  that  it  doesn't  get  blown  out  when  the  burner  comes  on.  If  the  iniemaJ  needle  valve  in  the  adjustable  orifice 
valve  does  not  give  you  enough  adjustment  (i.e..  tfie  flame  is  too  high)  you  can  reduce  the  gas  flow  further  by  turning 
the  gas  cock  part  way  closed. 


SETTING  HIGH  FIRE: 


Close  Manual  Air  Butterfly  Valves  rtear  the  burner.  This  will  be  used  for  adjusting  the  air  to  the  burner. 


Using  a  manometer  check  the  combustion  air  differential  pressure  across  burner  taps  between  taps  "A"  and  "C"  Using 
the  manual  butterfly  valves,  adjust  tlie  different  ial  pressure  of  the  of  the  combustion  air  on  the  burner  to  be  u  specific 
pressure  d'op  based  on  the  tables  in  the  burner  instruction  book.  The  exact  pressure  drop  that  you  w<int  will  be 
dependent  on  ija:  oressure  at  the  burner  and  total  BTUS  that  you  want  to  attain  on  high  fire. 


•  Light  the  pilots  it  not  already  lit 


•  Now  you  will  adjust  the  motorized  butterfly  valve  that  controls  the  gas.  The  temperature  control  is  pu:  into  manual 
mode  and  set  at  0*'/»  output  The  motorized  butterfly  valve  is  adjusted  so  that  it  is  closed  at  0%  from  the  control.  (The 
indtmted  line  cm  the  butterfly  valve  shaft  will  then  be  in  about  a  1 2  O’clock  position.)  The  temperature  control  is  then 
set  for  100%  output  (The  indented  line  on  the  butterfly  valve  shaft  will  then  be  in  about  a  3  O’clock  position.)  The 
buiierfly  valve  is  set  for  anywhere  from  75%  to  100%  open  (iinything  after  75%  open  is  considered  fully  opened.) 
The  manual  butterfly  valve  is  left  fully  opened  at  this  point. 

•  Measure  the  gas  flow  at  the  burner  by  measu.-’og  differential  pressure  between  taps  on  the  gas  orifices.  Adjust  the  gas 
balancing  valves  ax  the  burner  to  match  the  differential  pressure  drop  with  the  desire  BTU  output  as  listed  in  the 
specific  Eclipse  Bulletin. 


NOTE:  To  ensure  smooth,  pulsation  free  operation  be  sure  th.-it  the  gas  pres.surc  at  tap  ”B"  is  equal  to  or  greater  than 
the  value  shown  in  the  capacities  section  of  the  specific  data  sheet  for  your  burner. 

Note:  die  flame  will  be  different  when  the  door  is  open  than  when  it  is  closed  because  there  will  more  oxygen 
available  to  the  burner.  Keep  this  in  mind  when  adjusting. 


Using  thr  ^as  and  air  orifice  meters  and-'or  burner  ports  check  for  siotiornetric  ratio  of  gas  to  air  ( 1 0: 1 ,  airigas).  The 
furnace  will  fire  at  stotiomctric  or  slightly  excess  air  (up  to  \0%  excess  .air)  only  at  high  fire.  Below  high  fire  the  ratio 
will  be  excess  air.  See  the  venturi  orifice  charts  or  burner  utstruction  cheuts  to  determine  flows  of  gas  and  air.  Readjust 
if  necessary. 
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SETTING  LOW  FIRE: 

•  The  low  fje  will  be  taken  care  of  for  the  nosi  pan  once  you  have  adjusted  the  main  gas  ;ind  air  bunerfly  valves  and 
the  high  fire  adjustment.  You  may  need  to  go  back  and  charge  tlie  adjustments  on  the  burner  so  that  the  burner  faes 
high  enough  on  low  fire  during  excess  air  mode  so  that  it  doesn't  blow  out. 

•  Run  the  furnace  back  to  high  fire  to  see  how  it  performs. 

•  Tune  the  furnace  per  L&L's  tuning  instructions. 

NORMAL  START  jp 

•  NOTE;  There  is  no  reason  to  idle  tiie  furnace  w  hen  no:  using  it  except  for  speed  of  heat  up  if  this  is  required.  There  is 
no  restrirtion  on  heat  up  rate  inherent  in  the  furnace  insulation  or  burner  system. 

•  Turn  on  the  main  gas  shut  off  valve  if  not  already  on. 

•  Turn  on  furnace  disconnect  switch  on  main  IxfeL  control  panel  if  it  is  not  already  on. 

•  Turn  on  the  control  cireuit  on  the  main  L&L  panel. 

•  Set  temperature  control  for  final  set  point  temperature  (or  set  up  a  program  if  y  ou  have  a  isrogram  control.)  Sei  the 
overiemperature  control  for  25  to  50  degrees  C  above  maximum  set  point  temperamre  and  in  no  case  greater  than 
12CO*F. 

•  Turn  on  fiimace. 

•  Turn  on  Combustion  Blower 

•  Open  (he  furnace  door  while  purging  if  practical 

•  System  will  check  for  all  interlocking  safety  devices.  These  include  the  air  flow  switch,  air  pressure  .switch,  low  gas 
pressure,  high  gas  pressure,  and  ovenemperature  condition. 

•  You  may  need  to  hit  the  restn  button  on  the  high  limit  control. 

•  Turn  on  the  BURNER  START  .witch. 

•  Puree  timer  will  start  purging.  The  PURGE  indicator  light  will  be  on.  The  PURGE  indicator  light  will  go  out  after  a 
set  iperiod  of  time  which  is  designed  to  insure  4  volume  changes  of  air  in  the  system. 

•  Pilot  solenoid  valve  will  open  and  the  ignition  transformer  will  energize. 

•  After  1 5  seconds  the  ignition  transformer  will  de-energize  and  die  pilot  flame  will  be  detected  by  the  ultra  violet  flame 
detector.  If  the  pilot  flame  is  not  established  at  that  point  refer  to  the  maintenance  instructions  for  the  pilot  flame. 

•  The  FLAME  ON  and  PILOT  ON  indicator  lights  will  light. 

•  The  main  gas  shut  off  valve  will  open. 

•  Manually  turn  on  the  Outlet  Ga.s  Cock.  This  opens  up  the  main  gas  line.  Do  not  do  this  until  the  pilot  light  is  proven. 
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•  The  low  fire  start  relay  will  deenergize  allow ing  the  tcmf>erarure  control  to  throttle  the  fuel  control  vaK  e  from  low  fire 
minimum  position  to  an  appropriate  level  as  determined  by  the  control  all  the  way  up  to  maxitrnim  fire. 


NORMAL  SHUT  DOWN 

•  Turn  BURNER  START  switch  to  OFF.  The  FLAME  OK  indicator  light  will  him  off. 

•  Do  not  turn  off  fiu.Tace  until  the  temperature  is  below  1 000‘’F 

•  Turn  off  the  conaol  circuit  on  the  main  LiiiL  panel. 

•  Turn  off  Disconnect  Switch  and  Main  Shut  OIT  Valve  for  cati  and  Manual  Gas  Shut  Off  Valve. 

EMERGENCY  PROCEDURES 

A  LEAK  IN  THE  GAS  LINE  SHOULD  BE  TREATED  AS  AN  EMERGENCY.  SHUT  DOWN  AND  REPAIR 
LMMEDIATELY.  EVACUATE  AREA  OF  ALL  NON-ESSENTIAL  PERSONNEL. 


SAFETY  SHUTOFF  INTERLOCKS  AND  ALARMS 


This  .system  is  equipped  with  a  Safety  Shutoff  System.  In  case  of  the  conditions  listed  below,  the  Safety  Shutoff  solenoid 
valves  for  gas  will  close,  stopping  the  flow  of  gas  to  the  fomace.  Check  wiring  ladder  diagram  for  complete  understanding 
of  how  alarms  work. 


•  Lou  pressure  of  combustion  air. 

•  Low  combustion  air  flow 

•  Overtemperature  condition  as  sensed  by  high  limit  control. 

•  Pilot  flame  goes  out  .as  sensed  by  UV  sensor. 

•  Low  pressure  of  gas. 

•  High  pres.<nire  of  gas. 


PLANNED  MAINTENANCE 


FUR.NACE  INSULATION:  Inspect  carefully  cveiy'  6  months.  Repair  any  tom  fiber  or  patch  any  broken  castable  o.~ 
firebrick.  See  sheet  in  instruction  book  on  how  to  repair  firebrick.  StulT any  cracks  with  fiber. 

CONTROL  CALIBRATION:  The  controls  should  be  calibrated  or  checked  against  some  standard  (such  as  U.S.  National 
Buretiu  of  Standards  or  other  international  standard)  once  eveo'  year. 


THERMOCOUPLES:  Tlie  tjpe  K  tliermocouples  ihould  be  replaced  periodically.  They  should  be  checked  for  .accuracy 
every  6  months.  Spares  should  be  stocked.  Type  R  tliermocouples  arc  frag  ile  and  should  be  stocked  in  case  of  breakage. 


UV  SENSOR:  Clean  with  a  clean  soft  dry  cloth  every  3  to  6  months.  Keep  a  spare. 

GAS  TRAIN  LEAK  TEST:  Do  a  leak  test  on  gas  pipitic  once  a  year  using  30  p^i  of  compressed  air  or  inert  cas  using 
soapy  water  to  detect  leaks. 
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.NOTE  CONCERNING  LEAK  TESTING:  The  use  of  "snoop’’  or  other  commercially  available  leak  testing  fluid  is  highly 
recommended.  Use  soapy  water  if  nothing  else  is  available.  P'jt  this  fluid  soapy  water  mixture  around  every  fiKing  and 
pressuriee  the  system.  Obvious  leaks  will  be  detected  immediately.  After  a  few  minutes,  smaller  leaks  will  be  detected.  A 
leak  will  show  from  the  bubbling  of  the  soapy  water. 

GENERAL  GAS  LLNE  INSTRUCTIONS:  Before  any  maintenance  is  done,  all  gas  pressure  in  the  system  should  be 
relieved  To  do  this,  close  all  the  mam  gas  shut  off  valves  and  wait  a  while  if  you  can't  purge  the  line  with  inert  gas. 

GAS  BURNER;  See  the  specific  instruction  sheet  from  Eclipse.  Check  bolts  for  tightness. 

Wafer  butterfly  VALVE:  see  the  specific  instruction  sheet  720-1  from  Eclipse.  Lubricate  once  a  year.  There  is  a 
grea:.e  fittmg  supplied  at  t’ne  shaft  end  of  the  valve  body.  A  pipe  plug  at  the  opposite  end  of  the  shaft  can  be  removed  and 
the  opening  packed  with  grease. 

ELECTRIC  ACTUA  TOR  FOR  COMBUSTION  AIR  CONTROL:  See  the  i^tecific  instruction  sheet  from  Honeywell. 
There  are  various  adju  ttments  on  this  actuator.  Oil  the  linkages  on  this  and  all  other  mechanical  linkages  in  tite  system. 

LOW  &  HIGH  PRESSURE  SWITCHES:  Check  the  actual  setpoint  of  the  Pressure  Switches  every  year. 

COMBUSTION  BLOWER:  Set;  the  specific  instruction  sheet  from  Eclipse.  Inspect  and  clean  rotors  as  required.  Be 
careful  of  imbalancing  caused  by  excessive  dirt  that  may  be  distributed  unevenly  on  the  rotor.  If  tlie  rotor  fails  be  5u.*c  to 
check  the  motor  be.arings  for  excessive  wear.  Worn  bearings  are  often  the  cause  of  rotor  failure.  Change  or  rlea.n  filler  as 
necessary. 

LUBRICATED  GAS  COCKS:  These  must  be  relubricated  after  200  to  400  cycle.").  See  Eclipse  bulletin  712. 

SYSTEM  SETTINGS  AND  REQUIRED 

UTILITIES 


VOLTS::  480/3 '60 

PROPANE:  5  psi  connected  pressure. 

BTU:  1,000,000 

MAXIMUM  TEMPERATURE:  1200. 

MAXIMU.Vl  LOAD  WEIGHT  ON  HEARTH:  3000  pounds 
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The  fotlowlng  is  a  glossary  of  terms  commonly  used 
in  reference  to  L&L  Special  Furnace  Co. .Inc.,  heat 
treating  furnaces,  options,  componerr^s.  maleanls 
and  control  systems. 

FURNACES,  OVENS,  KILNS 

The  terms  "furnaces',  'ovens  '  arxl  "kilns  '  are  often 
used  interchangeably.  Ovens  are  heating  chambers 
normally  with  a  maximum  temperatura  of  1200®F  or 
less.  Furnaces  normally  have  a  higher  temperature 
limit  than  this.  Kens  are  normally  used  for  ceramic 
work.  However,  there  is  no  necessay  technical 
difference  between  any  of  these  three  terms.  The 
only  normal  technical  difference  is  that  ovens 
usually  have  some  sort  of  air  recirculating  system 
tor  uniformity  improvamerrt  at  the  lower 
temperatures  and/or  are  metal  lined  instead  of 
refractory  lined. 

ATMOSPHERES 

General:  The  gas  inside  the  fumaco  chamber, 
whether  air  or  special  protective  gas. 

Inert:  A  gas  or  gaa  mixture  which,  stn'ctly  speaking, 
has  no  effect  on  the  furnace  interior  or  the  load. 
Normally,  what  is  nr>eant  is  a  gas  or  gas  mixture 
which  has  less  than  4%  flammable  gas.  Such 
gasses  as  nitrogen,  argon,  and  helium  are  normally 
considered  Inert.  However,  some  tteels  can  be 
affected  by  nitrogen,  and  some  steels  can  be 
dscarburized  (lose  hardness)  in  pure  nitrogen  or 
argon.  A  metallurgist  should  be  consulted  to 
recommend  specific  procedures  (Alternately  you 
can  contact  one  of  the  Industrial  gas  suppliers  such 
as  Airco  or  Unde  for  technical  information.) 
Combustible:  Any  gas  or  gas  mixture  which 
contains  more  than  4%  flammable  gas.  Most 
exothermic  and  all  endothermic  process  gas 
mixtures  are  considered  combustible.  Hyrodrogen 
is  the  most  combustible  of  gasses.  Other 
combustible  gasses  include  carbon  monoxide. 
Oxidizing:  A  gas  or  gas  mbdure  in  which  oxidation, 
or  burning,  can  be  supported.  Air  Is  an  oxidizing  gas 
mixture,  as  are  oxygen  and  chlorine. 

Reducing:  A  gas  or  gas  mixture  in  which  oxides  are 
removed,  or  ’reduced.’  Hydrogen  is  an  excellent 
reducing  gas.  Most  reducing  gas  mixtures  burn  in 
air,  and  are  therefore  'combustible.' 


Exothermic:  Produced  from  natural  gas  by  burning 
in  air.  Components  include  0.1%-CO2  (carbon 
dioxide),  19.8%-CO  (carbon  monoxide),  40.4%-H2 
(hydrogen),  0.5%-unbumed  CH4  (methane), 
39.0%-N  (nitrogen)  and  0.2%-H2O  (water  vapor). 

Endothermic:  Produced  from  natural  gas  by 
heating  in  the  absence  of  air.  Percent  of  gas  varies 
with  adjustment  of  the  system.  Components  of  the 
gas  are  same  as  exothermic  gas.  A  'Lean' 
endothermic  gas  has  1-4%  combustibles  and  is 
considered  inert  while  a  rich  erxlothermic  gas  has 
10-21%  combustibles  and  is  considered  flammable 

Dissociated  Ammonia:  Formed  by  separating  the 
component  parts  of  ammonia  In  an  ammonia 
dissociator.  Components  Include  75%  H2  arxl  25°l> 
N. 

Forming  Gas:  This  is  a  prepared  gar.  mixed  by  an 
industrial  gas  supplier  or  m'lxed  on  site  with  a  gas 
mbdng  device.  Includes  from  4%  to  5%  H2  with  the 
remainder  being  nitrogen  or  argon. 

NFPA  86C:  This  refers  to  the  National  Fire 
Protection  Agency  booklet  on  Rammable 
atmospheres.  You  can  obtain  a  copy  of  this 
industrial  standard  by  writing  to  the  National  Fire 
Protection  Agency,  Balterymarch  Park,  Quincy,  MA 
02269  and  asking  for  their  booklet  NFPA  86C.  Tliere 
la  a  nominal  charge. 

Retort  or  Muffle;  A  retort  or  muffle  is  an  enclosed 
container  for  holding  a  protective  atmosphere  inside 
a  furnace.  It  can  be  made  of  quartz,  alumina,  or 
ceramic  but  is  most  commonly  made  of  one  of  the 
high  temperature  alloys,  "fletorr'  generally  refers  to 
a  round  container  while  muffle  generally  refers  to  a 
rectangular  container.  NOTE;  the  term  "muffle 
furnace",  which  is  an  older  term,  often  refers  to  a 
simple  box  furnace  with  no  internal  container  as 
mentioned  above. 

ELECTRICAL  TERMINOLOGY 

K.W.:  K.W.  sfandands  for  kilowatts.  1000  watts 
equals  one  kilowatt,  or  1  KW.  Wans  is  a  measure  of 
power  re(^ulred  by  the  furnace. 

Volts:  Volts  is  the  "pressure"  of  the  electrical  energy 
available.  The  higher  the  voltago  the  more  pressure 
or  force  with  wrfiich  the  power  Is  forced  through  the 
wires.  Higher  volLsge  requires  smaller  wires  but 
greater  electrical  insulation.  (For  Instance,  larger 
fuse  blocks  to  prevent  potential  short  circuits.) 
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Ohms:  Ohms  Is  a  measure  of  resistance.  The  higher 
the  resistance  the  more  power  is  required  to  force 
the  electrical  energy  through  the  element  wires. 

Amperage:  Amperage  is  the  volume  erf  electrical 
energy  going  through  ar»  electrical  system.  The 
Ngher  the  amounts  (at  a  constant  voltage),  the 
more  K.W.  or  power  Is  being  used. 

Ohm’s  Law:  Ohms’s  law  is  a  statement  of  the 
mathematical  relationship  between  watts,  ohms, 
amperago  and  volts.  Several  of  the  more  common 
formulas  are; 

Volts  =  Amperes  X  Ohms 

Volts  =  Wattage /Amperes 

Amperes  ••  Square  Root  of  Watts  /  Ohms 

Amperes  =*  Volts  /  Ohms 

Watts  =  Volts  X  Amperes 

Watts  “  (Amperes)2  X  Ohms 

CONTROLS 

Temperature  Controller:  The  device  which  controls 
the  furnace  temperature,  wiiether  by  electronic  or 
mechanical  means.  LSL  Special  Furnace  Co., Inc., 
normally  uses  a  solid  state,  electronic  type  of 
temperature  control  which  controls  the  heating 
elements  by  switching  a  set  of  power  contactors  on 
and  off. 

P.1.0,  or  Three  Mode;  A  type  of  time  proportioning 
control  which  uses  three  factors  to  vary  control 
output  This  Is  the  most  precise  method  of 
temperature  control.  L&L  Special  Furnace  Co., Inc., 
uses  P.1.0,  controliers  exclusively  in  all  furnace 
models  except  the  HB  models  (where  P.I.O. 
controllers  are  optional.)  The  three  facto  s  are: 
P:  Proportional®  Proportional  band  or  gain.  : 
Integral  -  Reset.  D:  Oerivalive  ->  Rate. 

P.1.0,  control  action  anticipates  the  set  porit  as  the 
furnace  temperature  increases.  Control  output  is 
100%  umH  furnace  temperature  reaches  a 
'proportional  band,'  which  is  a  range  of  temperature 
below  the  set  point  in  which  control  output  Is 
gradually  decreased  as  the  set  point  is  approached. 
The  reset  and  rate  factors  are  used  to  fine  tune  the 
controller  to  the  furnace.  See  the  Information 
provided  for  the  control  for  a  deeper  explanation  of 
this. 

Time  Proportioning;  A  type  of  control  action  which 
proportions  output  by  means  of  a  control  relay.  The 
relay  is  cycled  on  and  off,  with  the  on  time  in  direct 
proportion  to  the  amount  of  output  called  for.  L&L 
Special  Furnace  Co.. Inc.,  uses  time  proportioning 
type  controls  as  a  standard;  these  are  used  to 
switch  power  contactors  on  and  off  to  control 
furnace  temperature. 


Current  Proportioning:  A  type  of  control  action 
which  proportions  output  by  means  of  a  DC 
mitliamperage.  Normal  milliampere  range  is  4  to  20 
mA.  This  is  used  as  an  Input  signal  to  the  firing 
circuit  of  an  SCR  power  control.  This  is  a  more 
precise  method  of  power  control  than  power 
contactors,  because  actual  power  input  to  the 
furnace  elements  is  proportioned  by  the 
temperature  controller.  Bements  are  never  just  on 
or  off.  See  the  section  In  this  GLOSSARY  for  more 
infonnation  of  SCRs. 

OVERTEMPERATURE  CONTROL 
OR  HIGH  LIMIT  CONTROLS 
Overtemperatura  control  or  high  limit  control: 
The  purpose  of  this  is  to  act  as  a  safety  in  case  the 
main  temperature  control  fails  or  becomes 
inaccurate  and  the  furnace  overfires.  The 
overtemperature  control  then  takes  over  and  shuts 
the  furnace  off.  Normally  this  control  is  used  in 
conjunction  with  back  up  safety  contactors. 

Back  up  safety  contactors:  These  are  separate 
mechanical  contactors  that  are  operated  by  the 
overtemperature  control.  In  case  the  main 
contactors  were  to  faH  and  freeze  In  the  dosed 
position  these  contactors  would  still  be  able  to 
break  and  stop  the  furnace  from  overfiring. 

TEMPERATURE  RECORDERS 

Temperature  Recorder:  Thi.s  is  a  device  that 
records  the  temperature  in  the  furnace  on  chart 
paper. 

Strip  Chart:  Strip  Chart  Recorders  feed  a  long 
continuous  "strip"  of  paper  through  the  recorder  at  a 
constant  speed  whBe  the  pen  of  the  recorder  mwes 
across  the  width  of  this  paper  recording  the 
temperature  that  corresponds  to  a  specific  scale 
printed  on  the  paper. 

Round  Chart;  A  round  chart  recorder  has  a  circular 
piece  of  paper  wrhich  turns  on  the  round  chart 
recorder  while  the  pen  of  the  recorder  moves  across 
the  radius  of  the  chart. 

Single  Pen:  A  single  pen  recorder  has  one  pen  and 
one  temperature  input. 

Multi-Pen:  A  multi-pen  recorder  has  two  or  more 
pens  that  record  on  the  same  chart  in  the  same  lime 
frame. 

Multi-Point:  A  mijtl-point  recorder  is  similar  to  a 
multi-pen  recorder.  The  main  difference  is  that  many 
"points",  or  temperature  signals,  (up  to  12  on  some 
Instruments)  are  recorded  with  the  same  pen.  Some 
multi-point  recorders  also  have  2  or  more  pens  to 
record  24  or  more  points. 
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ELEMENTS 

NicktI-Chrom*:  Normally  the  element  alloy  of  tttis 
designation  Is  20%  chrome  and  80%  nickel.  One 
commonly  used  trade  name  of  this  type  of  element 
is  NIchrome. 

lrofvChrome<Aluminum:  Also  known  and 

commonly  referred  to  by  the  trade  name  "Kanthaf. 
iron-aluminum-chrome  alloy  gets  Its  high 

temperature  resistance  from  the  fact  that  the 
aluminum  in  the  alloy  oxidizes  and  creates  a  tough 
coating  on  the  outside  of  the  element. - 
Wire  Wound:  Refers  to  elements  that  are  made 
from  wire  as  opposed  to  strip  or  rod.  The  elements 
are  wound  into  coils. 

Silicon  Carbide:  Silicon  Carbide  elements  are  high 
temperature  elements  made  from  sSicon  carbide. 
Nomtaliy  they  will  reach  280Q'’F  (but  can  go  higher 
in  temperature).  They  require  low  voltage  normally 
and,  because  they  change  in  resistance  over  time, 
they  normally  require  a  tap  transformer  system 
which  allows  the  voltage  to  be  changed  to  the 
elements. 

Watt  Density:  Wan  density  Is  a  measure  of  the 
number  of  watts  per  square  inch  of  radiating 
element  surface  area.  The  greater  the  density  the 
shorter  the  element  life  and  vice  versa.  A  watt 
density  below  15  watts  per  square  Inch  Is 
considered  acceptable  (according  to  standard 
commerciai  practice  and  by  milltlary  specification 
MIL-F-60079B.)  L&L  tries  to  design  most  of  its 
elemenis  to  urider  10  watts  per  square  inch  which  is 
for  better  than  normal  standards. 

INSULATORS 

Element  Holders:  See  GENERAL  PARTS  LIST  for 
Irtformatlon  of  the  type  of  element  holders  used  in 
your  specific  furnace.  All  L&L  element  holders  are 
made  from  a  specially  developed  high  temperature 
ceramic  body. 

Ceramic  Terminal  Blocks:  These  are  the  press 
molded  ceramic  blocks  that  the  element  ends  get 
attached  to.  Also  the  power  connections  to  the 
elements  gets  made  here.  See  GENERAL  PARTS 
UST. 

Insulator  Tubes:  These  are  the  thin  walled  ceramic 
tubes  with  a  singie  hole  in  the  middle.  They  are 
about  O'  long.  Tha  ends  of  the  elements  go  through 
these  tubes  as  they  protmde  through  the  furnace 
insulatlcn.  They  prevent  short  circuits  in  the  element 
ends. 


Ebony  Terminal  Boards:  Some  furnaces  (the  HB 
and  some  other  furnaces)  use  these  Instead  of  the 
ceramic  tenninal  blocks.  These  boards  are  a  high 
temperature  non-asbestos  electrically  insulating 
material. 

CONTACTORS 

NOTE:  Some  people  refer  to  contactors  as  relays 
or  switches.  Contactors  are  the  devices  usually 
used  in  L&L  furnaces  to  do  the  main  power 
switching.  Normally  a  smaller  contactor  or  relay  in 
the  temperature  control  sends  a  signal  to  the 
contactor  whether  to  open  or  dose  and  this  allows 
power  to  flow  through  to  the  elements. 
Electro-mechanical:  These  contactors  have  a  coil 
and  a  spring  which  when  energized  pull  two  sets  of 
open  contacts  together.  When  the  contacts  mate 
power  flows  between  them  and  the  contactor  is 
considered  in  the  closed  position.  The  problem  with 
mechanical  contactors  is  that  there  is  often  en 
electrical  arcing  that  takes  place  when  the  contacts 
open  and  dose.  This  ardng  causes  a  high 
temperature  which  oxidizes  the  comacts  ard  can 
damage  the  plastic  body  of  the  contactor  over  time. 
Also  the  continual  switching  of  the  contactor  can 
cause  eventual  mechanical  fatigue  in  the  spring  and 
body  of  the  contactor. 

Mereuiy;  Mercury  contactors,  which  are  used  on 
most  L&L  furnaces  for  the  main  power  contactors, 
have  an  endosed  pool  of  mercury  which  moves 
back  and  forth  to  make  the  electrical  contact.  They 
are  quiet  and  fast  and  there  is  no  mechanical  fatigue 
associated  with  these  contactors. 

Solid  State:  Solid  state  contactors  use  an  electronic 
switching  device  to  switch  power  on  or  off.  There  is 
no  mechanical  movement  whatsoever.  They  have 
the  advantage  of  producing  no  noticeable  electronic 
Interference  or  line  noise  which  can  be  useful 
around  some  delicate  program  controls  or 
computers. 

THERMOCOUPLES 

NOTE:  Some  people  refer  to  these  as  EIem(>nts. 
Sensors  and  Probes.  All  thermocouples  work  on 
the  theory  that  dlssimOar  metals,  when  welded  or 
fused  together,  create  a  variable  millivoltago  which 
is  essentially  proportional  to  temperature.  Different 
thermocouples  have  different  temperature  ranges. 
In  addition,  some  of  the  higher  range 
thermocouples  are  not  accurate  in  the  lower 
temperature  ranges. 
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Chromel/Aiumfll:  Typ9  K.  Good  to  2500°F  but  not 
particularly  accurate  above  2200'’F.  This  is  the 
thermocouple  that  is  used  on  most  L&L  furnaces 
that  go  up  to  2350®F.  (Note;  Type  R  thermocouples 
are  ofier^  as  options  on  these  furnaces.) 

Platinum:  Type  R,  Type  S.  Type  B.  Type  R  and  Type 
S  are  are  useful  up  to  3COO‘’F.  Type  B  is  used  for 
higher  temperatures.  All  use  precious  metals  and 
are  expense.  They  are  not  very  accurate  below 
about  1700^.  Type  R  thermocouples  have  one  wire 
which  is  100%  platinumfand  one  wire  which  is  13% 
Rhodium  and  the  rest  platinum.  Type  S 
thermocouple  have  one  wire  which  is  100% 
platimum  and  one  vdre  which  Is  10%  rhodium,  90% 
platinum. 

Protection  Tubes;  Some  thermcouples  have  an 
open  junction  (the  junction  is  where  the  two  wires  of 
the  thermocouple  are  joined)  and  some  have 
'Protection  tubes'  which  cover  the  junction  and  the 
ceramic  insulating  tube  that  holds  the  length  of  the 
thermocouple.  The  protection  tube  protects  the 
junction  from  deterioration  from  mechanical  and 
chemical  abuse.  It  has  the  disadvantage  of  making 
the  thermocouple  less  responsive  to  rapid  changes 
in  temperature.  There  are  three  types  of  protection 
tubes  generally  used  in  thermocouples  on  L&L 
furnaces.  One  type  Is  inconel  sheathed,  one  is 
muilite  sheathed  and  one  Is  alumina  sheathed  (in 
order  of  temperature  limitations.)  Many  come  with 
with  a  cast  aluminum  thermocouple  head  (where 
the  hook  up  terminals  are.) 

Hexible:  Rexible  thermocouples  are  made  so  that 
the  body  of  the  thermocouple  will  be  flexible  and 
allow  the  end  of  the  thermocouple  to  bo  positioned 
anywhere  within  the  furnace.  There  are  two  t^es 
used.  One  has  an  alloy  sheath  on  the  outside  that 
looks  similar  lo  romex  cable.  The  other  type  has  a 
thin  wall  smooth  alloy  covering.  These  are  not  as 
flexible  as  the  other  t^e  but  have  the  advantage  of 
having  a  cast  aluminum  terminal  head  which  allows 
them  to  be  used  with  atmosphere  sealed  cases.  The 
major  use  of  flexible  thermocouples  is  to  allow  the 
thermocouple  to  be  piacod  direaly  on  a  part  in 
order  to  be  very  accurate. 

BACK-UP  INSULATION 

NOTE:  L&L  uses  various  kinds  of  back  up  insulation 
in  its  furnaces. 

Mineral  Fiber  Block:  This  Is  the  standard  type  of 
mineral  wool  Insulation  L&L  uses  on  the  sides,  top, 
end  back  of  the  furnaces.  It  is  a  light  tan  in 
appearance. 


Calcium  Silicate:  This  is  generally  used  in  the 
bottoms  and  the  doors  because  it  Is  virtually 
noncompressable.  It  Is  white  and  powdery  in 
appearance. 

Monoblock;  This  material  is  occasionally  used  as 
back  up  material.  It  Is  not  very  compressable  and  is 
a  dark  brown  in  appearance. 

INSULATING  FIREBRICK 

NOTE:  Firebrick  is  also  known  as  Brick,  IFB  and 
.Insulating:  Firebrick.  .There  are  many  grades  and 
types  of  firebrick  with  a  wide  variety  of  insulating, 
mechanical  and  temperature  limitation  properties. 
L&L  normally  uses  two  different  types  of  firebrick. 
One  Is  standard  medium  temperature  firebrick  and 
the  other  is  a  2800®F  IFB.  On  some  furnaces  2S00°F 
IFB  is  used.  Most  firebrick  is  a  mixture  of  alumina 
and  silica  in  various  percentages.  The  more 
alumina,  the  higher  the  temperature  limit. 

Standard:  The  standard  medium  temperature 
firebrick  Is  highly  insulating.  It  is  also  relatively  soft. 
Seal  firebrick  and  high  temperature  firebrick;  This 
brick  is  2800'’F  frebrick.  It  Is  very  hard.  However,  it 
does  not  insulate  as  well  as  the  medium 
temperature  firebrick  and  so  must  be  backed  up 
with  other  firebrick  or  high  temperature  mineral  wool 
for  better  insulation  value. 

Castable;  Castable  refractory  is  heavier  than 
firebrick  and  Is  much  stronger.  It  Is  cast  in  place  like 
cement.  L&L  normally  reinforces  castable  insulation 
with  stainless  steel  fibers  which  help  hold  it  together 
better. 

CERAMIC  FIBER 

NOTE:  Ceramic  fiber  is  made  in  several  temperature 
ranges  and  with  several  densities.  It  can  be  made 
into  a  number  of  different  products  Including 
blankeL  vacuum  cast  parts,  modules,  cast  fiber 
board,  paper,  woven  fiber  gaskets  as  well  as  other 
products.  Generally  speaking  ceramic  fiber  will 
resist  at  least  1800°F  and  can  go  as  high  in 
temperature  as  3000'’F.  It  is  made  by  blowing 
molten  ceramic  into  a  fibrous  material.  In  many 
ceramic  fiber  products  there  is  a  small  amount  erf 
organic  binder.  This  aids  In  the  fabrication  of  the 
product  into  its  final  form.  Upon  first  firing  this 
binder  bums  out  and  causes  smoke.  (Be  sure  to 
ventilate  this  smoke.)  This  is  a  one  time  problem. 
See  the  Product  Safety  Information  in  your 
iastruction  Book  concerning  safety  aspects  of 
ceramic  fiber.  Unlike  asbestos  fibers,  ceramic  f-bers 
break  across  the  width  of  the  fiber.  Asbestos  fibers 
fracture  along  the  length  of  the  fiber.  The  reason 
that  asbestos  fibers  are  so  dangerous  is  because 
they  keep  getting  liner  and  finer  and  so  are  able  to 
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penetrate  the  detlcate  tfssues  of  the  inner  lunge.  This 
does  not  happen  with  ceramic  fiber.  Ceramic  fiber 
tends  to  shrink  when  heated  beyond  certain 
temperatures.  All  1.&L  designs  that  utilize  ceramic 
fatertake  this  shrinkage  problem  Into  account. 

Fiber  Blanket:  The  ceramic  fiber  Is  made  Into  a 
blanket  similar  to  fiberglass  insulating  blanket.  The 
fibers  are  generally  oriented  tilong  the  length  of  the 
blanket  rather  than  across  the  thickness.  This  is 
important  because  ntost  shrinkage  of  ceramic  fiber 
takes  place  along,  the  .  length  of  the  fibers.  This 
means  that  the  blanket  loses  length  but  not 
thickness  when  it  is  heated  to  shrinkage 
temperatures.  Most  blanket  Is  1"  thick.  The  most 
common  blanket  has  a  density  of  6  pounds  per 
cubic  foot 

Fiber  Modules:  There  are  sevemi  different  lends  of 
modules  on  the  market  L&L  makes  Its  own  modules 
which  allow  us  to  combine  ceramic  fiber  with  lower 
temperature  and  better  insulating  back  up  insulation 
as  ^MI  as  aOow  us  to  use  our  own  unique  dement 
system  on  certain  furnaces.  U&L  modules  have 
ceramic  fiber  blanket  ‘stacked*  on  edge  and  held  In 
place  mechanically  by  etalntess  steel  rods.  They  are 
12"  by  12*  or  smaller.  U&L  modules  are  attached  to 
the  case  with  metal  screws. 

Fiber  Board:  Faxrr  board  is  made  by  vacuum 
casting  a  mbcture  of  loose  ceramic  fibers  with 
various  mixtures  of  clay  and  colloidal  silica  or 
collcddai  alumina.  The  sflira  and/or  alumina  hold  the 
fiber  together  In  a  hard  board-liko  material.  The 
advantage  of  ceramic  fbe^  board  over  other 
refractory  materials  is  that  It  is  hard  yet  not 
perticuiarty  fragile.  It  does  not  easBy  chip  or  imcture 
the  way  that  firebrick  does.  Alro  it  is  a  more  efficient 
insulator  than  standard  firebrick.  Normally  the 
density  of  the  ceramic  fiber  board  is  about  16 
pounds  per  square  foot.  It  comes  In  thicknesses  of 
1/T.  1*.  T  and  a  few  other  odd  sizes.  L&L  uses 
2300®F,  2600®F,  and  aOOO^F.  board  material. 
Moidabte  3000  Fiber  This  material  is  a  moldabla 
ceramic  fiber  materiai  that  wBi  withstarxf  3000*’F. 
You  can  purchase  it  from  L&L  from  your  PARTS 
UST.  It  can  be  used  for  ail  sorts  of  repairs.  It  comes 
in  a  wet  dough  like  mbcture  and  dries  hard. 

HIGH  TEMPERATURE  ALLOYS 

NOTE;  A  wide  variety  of  high  temperature  alloys  are 
used  in  furnaces.  Some  of  the  more  common  ones 
are  mentioned  below. 

304  Stiinlesfl  Steel:  The  most  commonly  used 
stainless  steel.  Useful  In  most  furnace  applications 
up  to  I400of. 

330  Alloy:  Normally  used  up  to  2000°F.  Can  be 
used  higher. 


Inconet  600  Series  aOoys;  Can  be  used  up  to 
22D(fF  and  In  some  cases  even  higher. 

SCR  POWER  CONTROLS 

SCR  power  controls  are  used  to  accurately  control 
power  to  the  furnace  heating  elements.  A  DC 
mililampere  signal  is  genemted  by  the  current 
proportioning  temperature  controller,  arxj  fed  to  the 
firing  circuit  of  the  SCR.  The  firing  circuit  then 
switches  the  SCR  In  proportion  to  the  milliampere 
'signal  SCR's  re^e  power  contactors  as  the  main 
power  switching  devk^  to  the  dements.  There  are 
several  different  types  of  SCR's  to  be  used  for 
different  heating  applications. 

Zero  Rred:  (Also  called  Synchronous  Rring.)  This  Is 
the  type  used  by  L&L  Special  Furnace  Co., Inc.,  for 
most  appIleatJons.  The  firing  circuit  of  this  type 
switches  the  power  on  and  off  only  at  the  zero 
cros.sing  of  the  voltage  cycle,  hence  the  term  "zero 
fired."  The  number  of  cycles  on  and  off  is 
determined  by  the  control  signal.  This  is  a  good 
choice  for  most  appileatfons  where  the  element 
resistance  changes  only  very  slightly  as  the 
elements  increase  in  temperature  and  as  they  age. 
Advantage  of  zero  fired  SCR*s  Is  that  very  little  radio 
frequency  interference  is  generated.  Disadvantage 
Is  that  they  can  not  be  used  In  applications  where 
the  load  will  not  tderate  on/off  cycling  of  full  power. 

Phase  Angle  Rrtd;  This  type  of  SCR  allows  the 
SCR  to  be  switched  on  and  off  over  portions  of  the 
voltage  sine  wave.  The  portion  of  the  cycle  on  is 
deiermlned  by  the  control  aignai.  The  greet 
advantage  of  this  type  of  firing  ia  that  the  amperes 
(current)  allowed  to  be  passed  through  to  the 
elements  can  be  limited  with  a  special  adjustment 
on  the  SCR  firing  circuit  (current  limit). 

This  feature  allows  elements  with  large  changers  Itr 
resistance  in  response  to  temperature  to  be 
controlled  by  phase  angle  SCR’s.  Silicon  carbide 
elsments  are  one  example,  and  are  used  in  some 
furnaces  manufactured  by  L&L  Special  Furnace 
Co., Inc.  In  order  to  reduce  voltage  to  the  level 
required  by  aMicon  carbide  elements,  the  SCR 
usually  has  to  be  coupled  with  a  transformer  as  well. 
The  current  limit  feature  must  be  used  not  only 
because  of  the  elements,  but  also  because  of  the 
large  Innjsh  of  current  Into  the  transformer  as  power 
is  twitched  on. 

Disadvantage  of  the  phase  angle  fired  SCR's  is  that 
they  do  generate  radio  frequency  Interference,  and 
must  be  specially  coristructed  and  shielded  to 
prevent  problems  with  other  sensitive  equipment.  In 
certain  cases  tho  external  environment  must  be 
modified  to  limit  the  effects  of  this  RR. 
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20  Kent  Road*  P.O.  Box2129*  Aston,  PA  19014‘0]29  •  Phone:  (610)  459-9216  *  Fax:  (610)459-3689 
INDEX/FURNACE  DESCRIPTION 

COMPANY:  ROY  F.  WLSTON,  INC.  SERIAL  NUMBER;  I29ELL 

MODEL  NUMBER:  FBGS610-F928-01-G310-480R3CF-I94 

SPECIFJC  INSTRUCTIONS  FOR  THIS  MODEL:  THESE  ARE  INSERTED  BEFORE 
ALL  OTHER  INSTRUOION  PARAGRAPHS 


A.l  Index 

A.3.1  Closs<3ry 

L&L  Line  Sheet;  Literature:  XLC.FB 


IMPORTANT  CAUTIONS 

B.  1 . 1  Important  Cautions  ^or  All  Furnaces 

B.2.1  Ceramic  Fiber  Cautions  (Includes  Material  Safety  Data  Sheets) 


PRE-OPERATION  INSTALLATION 

C.l  .1  Inspection  for  Shipping  Damage 

C.2.1  Reassembly  for  XL,  XT,  and  TF  Furnaces 

C.3.1  Electrical  Hook  Up  of  Furnace 

C,5.2  First  Firing  for  Furnaces  with  Castable 


OPTIONS  INSTALLATION 

D.1.1  General  Furnace  Options 


FURNACE 

E.1.30 

E.2.26 

E.3.24 

E.4.3 

E.3.23 

E.6.1 


OPERATION 

General  Theory  of  Operation:  XLC  Furn.ice 
Control  Panel  Operation:  XLC  Gas  Fired  Furnaces 
Honeywell  UDC5000  Control 
Type  K  TC  with  Protection  Tube 
How  to  Tune  Your  Digital  Control 
Temperature  Conversion  Chart 


OPTIONS  OPERATION 

Honeywell  UDC3000  Overtemperature  Control 
F.21 .2  Honeywell  DR4500  Series  Round  Chart  Recorder 


MAINTENANCE/TROUBLESHOOTING 
C.  1 . 1  Routine  Maintenance 

G.2.1  Control  Maintenance  (General) 

G.2.2  Mercury  Contactors  Maintenance,  General 

G.4.1  How  to  Repair  Firebrick 

G.5.5  Fiber  Wall  Maintenance 

G.6.1  Troubleshooting  Guide 

Q12C  Warranty 


PARTS  LIST/ORDERING 

General  Part,  List 

WIRING  DIAGRAMS 

Electrical  Test  Report  (Includes  nameplate  data) 
1.1.1  Test  Recorder  Chart 


GENERAL  DRAWINGS; 


F92B-01  REV  A  WIRING  DIAGRAM 


1323^ _ REV  A  GENERALDIMFNSIQNS  AND  ASSEMBLY 


E92»-Q3  REV  A  COMBUSTION  CAS  SCHEMATIC 


REV  A  PARTS  LIST 


COMPONENT  INSTRUCTIONS 

Any  auxiliary  information  from  component  tnanufacturers  is  located  in  this  section  in  no  particular 
order. 
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Dual  Chamber  Hardening/T empering  Furnaces 
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Production  Quench  Tanks 
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Ceramic  Fiber  Atmosphere  Box  Furnaces  with 
Certifiable  Uniformity  of  l^F  from  30(fF  to  220Cf^F. 
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Top  Loading  Pit  Furnaces 
(100(fFto2200°F) 
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Ceramic  Fiber  Lined  Car  Bottom  Furnaces  (Up  to  220CPF) 
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Ceramic  Fiber  Elevator 
Furnaces  (2006° F  to  310(fF) 
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250<fF  Silicon  Carbide  Element  Production  Box  Furnaces 
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250(fF  Bench  Top  Furnaces 
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310(fF  Ceramic  Fiber  Lined  Front  Loading  Box  Furnaces 
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MODEi  W  M  0  KVI  WAXLSAD 


fi-  *  ■  : ' 


280(fF  Large  Box  Furnaces 

Toe  GF  Gfc-es  Iea:-r.s  si'ro-  rf.’i  isc 
ee-nrtr  rrccrtcd  tc:  ar.c  :;oi:cn 
jOZ'J  ~  b’E  tr  s':  a  I-  tec*:  Cp 
ibsj.oboo  p-Dsr  ar  jir  ‘red  SCF 
po.vcr  CDct:-!  v:-~  lac  trari'c'-isi  'ci 
PvjStlv  ajtc'iaii:  'br-irges 

^ODf  1.  W  M  C  K.y.'.  MAX  LbAC 

^^7’.'  ■-  ►  -  - 

r:  e  :•  _  _ . 


»  -  > 
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Continuous  Batch  Production  Temper  Ovens  (Up  to  140(fF)  for  "Just  in  Time"  Production 


Tre-  co’i:  nuci-!'  tatrf" 

ovenc  'ea  i'e  sj'.oTat:: 
CcX'.  !;,a;  ru  snsit  or  rj'-iplc:  7;.re: 
JO'  v>a'  e'. '  a'o  O'  v'/aie'  or.o  log  IHocr 
s  I'fl*.  s  ^oooocr-acr*  3rd  dcos 

•':*  rc  oL  •;  3rc:r,:r  iray  tu  ir  j'.'ir  ■. 

CP  over-'  art  iyjicBl f^ec  for 
■.ti'.i  rg  .1-  o;;-t  irotr.f'O".  iri'd.rri^: 
"ijCT'  O'*  Goo  dcct-  c 


Continuous  Belt  Ovens  (Up  to  140CfF) 

T'-f  C'j  Si'rr  (iS  ora  'ta  oiesa  steal  ired 
C.'«as  /."•o  .vra  ra'ra  re  ts:  DC  n3;c.f 
j.. .  r;-iva  '.V  SC-  ipesd  cc'oro! 

S:og  e  cr  .r.lip'e  7ort>j  S  345 
a/s  iabe  a-e  op  to  yO  wde  b'-its  v.'*n 
'€  ir'f  5  ii:  ;c  £V  '<c’  !c"<:.  T,-p  ca  !•• 
ir  T.  j(d:  a  '  'c-'.:  ori  Zi  i 

4!«-C1'  j 


< 


SERIES 


Conti  nous  Beit  High  Temperature  Furnaces  (Up  to  200(fF) 


--t  CP  Iirati-r?  '.'."4  'rOS'.  rij!" 

■e.  Z'j  celts,  CC  n.'-'O'  oc'  drf/c  '.vif 
S'F  orc'd  itr.r'T'  Sirga  o'  Tu'.ce 
ra-'p'^rr.f'jre  7orc-t  Bell  A'ditis  i.o  !v 
''i  v.'  oc-  oy  .ilC  let:  ore  Eecit  c  of.- 
fift  5  *t*:'  4  O'  7'It?,* 
.:a't  oe  c.eco'crg  co  tno  aoo  ctt-c^ 
-.”3 'C~iC':-rc'ji;:  'en';c  A  r ;/ ccr':'0 'eo 
c"rc5pre'c  '.v or  j;  t  jf!  f5 


ft 
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High  Temperature  Continuous  Pusher  Furnaces  (Up  to  280(PF) 


~'C  ‘•'P  Li-zr\.‘.  o^cre  ’ji'a-.Ce  ‘eh!. .'45 

•  .e-cjl  'v  C'  V  k  i  'If  ■-  nuS'ie 

.:  r'  c  -crcj  '-e.'',  r  •  o-'.ec".  T.  tr  o.;:.’'  o 

J'  -0  ^  • 

•‘-'.p'v  ;'i'm.4'a:ci4  o'jrec  A 
i"*",p  *r;-r  1  .T  ra!  y  "itl'.  y.-'Z  z  /jj* 
.*1  '0.00  :  :"e':5  '".o-.rd  c  'f  “'•r.; 
.  'i‘3e  e  '  6  c  ■  r  . 


*•-  j 


Alloy  Muffle  Low  Dew  Point 
Hydrogen  Muffle  Furnaces 

Tt  <»  XI  C  Sf.'iv^s  ‘rzt-'C  :crLg3ted  D 
s^a^f'C  alloy  njffle-i  v.iil  w'a'e-  cc-ofc. 
S'  icor*:  "0  ng  sfiais  sad  ajj  aKr 
P  Ld  doors.  These  are  ideal  'cr 
h.dr'dce-  use  i"  sjct'  adfiiCrroas  aa 
cdpp?'  t-'37  -3  bridn;  ar-eaiirp  c' 
sich  ess  steel,  cae'"  *ai  rcductio"-; 
etc  B*raj?e  ct  tght  sea'  excsller: 
.•ori  cfi-  a'lc-  oc  ach  eied  n  Ine-t 
.itr'OSOattfSS  e.s  Ac-  Scej  '£''0?  Irc~ 
6  Ai^e  t'V  6  ha*  by  10  ccco  tc  2~ 
'A  dO  hy  ’  agri  sy  dR  deep.  See  the 
X'.C  Prjdjdt  Bui  etif  'O'  Sdeofiratitrs 


Carburizing.  Carbonitriding. 
Neutral  Hardening  Furnaces 

Trie  C3  Se- es  are  spec'caly 
oc-S'grcd  tor  ca'suru’i'';  ;arco*i!ric-  r.g 
a'lc  lejl'a'  ne'ceoirg  They  ‘ealLro 
er'.dctie'rric  or  r  trdper  notrra'Ol 
atrrcsshcrds  autr-nai  c  carboii 
Cdr.:-..l,  -.ar  -o'  Mnoso-e's  c  rcu  titioh 
and  heavy  gaucs  o.'.  vo  taae  Ch  .''rsl 
AA  e  eneTs  or  gas '  ren  -pdiarr  ti.oes. 
f.‘£x  ri.T  feTir? r£!jre  j;:  •eiC'F. 
MOCEL  \V  M  0  K\V  lltAXLOfcD 
_ iJ.  *'“* 

if"  %  '  ►  •  . 


Neutral  Hardening  Furnaces 

The  X-N  Se-ics  a'f  rrodiTee  ve'jioos 
ot  H  e  XL.TF  Serigp  7p£^..y  icaiur-:'  the 
f.'PM  ("ixirg  pane  ‘t  n  :':;pen 

w  th  naiu'al  gas  C  ircr-ei  AA 
eereht;.  {f.n  r.rd  va-ioty  of  other 
opt  cos  ;c  cjst:"oice  theT  fai  fi  s 
app  icat  en  See  ihe  XL  Seres 
irfo'riatm  for  ava-  r.b  e  sires 


H  9 

t  i 


Flov/  panels 

Atmosphere  Flow  Panels  for 
Combustible  Gas 

All  parelE  features  a  .v  cle  range  c‘ 
s&'sty  feit'jrestc  nr.et  NF^-’A  F6C 
MPH  SEPieS:  This  'lO/.-  :g*C:  i:  '0: 

X  rg  ntroeen  or  s.rpcn  iv  ih  uo  to  it-c 
ti'/ert  dsr  13  r  ake  fommo  cas  wn  :r  10 
eo's  derod  oer-eoTicustitie 
MPN  SEPIES:  Th  s  flc'.v  dd't'd!  S'/ste"-. 
T  »es  n  treger  v.Mt*  oati.'s  nas  ‘or 
•■eu'"?  n;;rii:-3;  cm?. 

NM  SSniES:  '"h.s  f.r.v  paro  nxes 
-ilr.-ipr-n  v;>if  TS't*'r.nc!  and  nalu'al  Ur’S 
fc'  h  ch?'  q.,a  I,  neufal  f  arcer. sq  c- 
-■a-t-rr  og  Arrcni.r  n-oy  ;e  adred 
‘r.r  rerhor  ifio  r~g  /-  urcssur  zed 
-e'har.ol  supc  >  iyst<iT  :a*  he 
'Ci.med 

EN SERIES.- ph-h'  .*.."t-c  s  fie.',  'jt 
r-onr-r--!  -  r.as  a-.c  cacl'  jp  r 
pL':;?  •  .1  '.tSd  Iti"  r*t 

aori  t^TO'  as'-eh'.'  Sr'cr. 

H2  SERIES,  'hi?  parr-  s  desi3''>.  d ‘.i' 
ud  tv  tco  ':  nyvr'.cie'i.  A  -'t'ce-r  ;-r. 
e  1  e'Sh'’ e,.  i''.rp.e  f os  '  ■<■.  i-'f  ijcod. 


AO  SBPI5S 

Automatic  Integral  Gas 
Quench  Furnaces 

fre  AO  Sc'ics  ■£  ocd'.g'sed  tc  'e.’den 
£:•  ha'cenre  tot)  s'eeh.  such  as  foe  A 
0'  M  sr-ries  jodf '  a  corrp’ete  y 
p  ctecti'."x  atccspi t-'s  o'  hitre-ee*  am 
*at.'ci  ra.«  Tr?  g.jsrch  ehcn-dc' 
if.ct'.'cs  a  o.qn  vj' j’rct'  ign  [i'ess..re 
djerc-i  cit-^vsc' er-»  Ah  cn  -er  r-jc-cs 
f.ro.ier,  £  rod  excharee-  Tf  e-e  are 
t'.'.o  enrer-ti'jry-  'f-ces:  •SO;"'  F  ere 
?  rCr  F  In-  hign  riO'.rv  tool  rtcc  s. 


r.'OOEU  we  D  K  W  MAX  LOAD 


:G  =iE5L;?LDS 

Rebuilt  and  Redesigned 
Integral  Oil  Quench  Furnaces 

uXL  wTi  resui  d.  tedss  cr  and 
cttipleteiy  'eccrdii'-f  exis.tn::  intetr.tii 
Oil  '^.leoan  liiTPecs  A  I  rev.' 
a*“iesohe'o  contres  ane  corfel  bcic 
jsng  °LC£  o-e  tiF'caiy  used  SohMce 
nc  udes  p.,rchasi*:e  of  irc  '..sod 
eu..  prront  '  ‘  '."e  Cvsitrner  ceesr  t 
a:-eany  r.vv*  rnv.  recur diti.'ii'x 
■r.tui  id  np  al  tie  •heeha-icj.i 
u-'n'tiooents  csss  r.r::  nsulr.tior. 
e..i';:.n3  ••cv.'  c.  cc'- cci  .I'c  atnesti'ieie 
ctirc!;'.  cump  ete  i••■■:Juse  •e?ti','.-  sifrr 
UP  arc  trair  ng  se-.ire  ai*  h-*.rd  re-.v 
roi.'oro*?  ■.'.CThr’y  Typical  y  the  t:!:t 
is  ■  A  "v  3  v‘  i-.  re."  ‘i  rf 
rt-iroa-ah  e  lea'i.'e.x  am.  p.irtiny. 
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240(fF  Gas  Fired  Box/Slot 
Forging  Furnaces 

Tf-e  FVV  Se'ies  (estjres  a  uirqua 
vsiice!  ccor  -na»  allows  the  'jnaco  :o 


ce  used  as  a  cenerai  purpo.se  box 

furnace  o*  a  sio' 

org.ng  furnace. 

MODEL  W  H 

P  BTUs  MAX  LOAD 

-  .V  iii  '*i  :•  1 

.-4  KOi::i  coo 

24  li 

^  ; 

-  .V  JV  Jt 

m 

P.-  V/.  ::  3* 

s.Vii-t  4*  H 

Ti  jl<* : 

:co  uf:  “ ' 

4^  4* 

r:-'  irto::: 

210(fF  Tube  Furnaces  with 
Uniformity  up  to  =2^F 

Tne  TE  Series  ‘eattre  cerar-'c  t  hs' 
insulatio'.  molcec;  eienerfs  with  vcr^' 
even  heating  anS  a  wide  variety  of 
diameters  and  lengths.  A  specia  ized 
veisior  the  TBU  Ser.so,  features  three 
2one  control  for  high  uniform, ty 
Various  tuber,  anc  atmosphere 
systems  are  av&iiao  e  Vertical 
configurations  are  avaMaolit.  Standard 
d  ame'cr  of  tubes  .nciude  T.  2".  3-1. '2“ 
5".  6-1-2".  8’.  12  .  and  •4‘.  Typical 
heated  enpths  are  12'.  24  .  So"  48' 
and  72'  Heweve'.  any  'ergt'  ts 
pois.bie  and  ary  diameter  up  to  60  is 
possible 


280(fF  Tube  Furnaces  with 
Silicon  Carbide  Elements 

The  CT  Senas  tuoe  v..rnaces  feature 
an  eljrT;ina  tuCe  that  -s  'Sciter, 
exierra'iy  5y  si^con  carpide  elements 
rriourttec:  t'ansverse  y  to  the  tube. 
Hor  zonta'  or  vcr.ee!  mountirip. 


fc’ODEL  DIA _ LENGTH  K.W 
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*  ^ 

2‘Z  2 
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Special  designs  from  a  special  company 


L&L  has  Engineered  and  Built  Special  Furnaces  and  Ovens  for  Over  40  years 


LSL  Soec  3l  Funace  Co  inc.  nan 
(.esigned  many  special  fu'naces. 
Ovens  ard  heat  feat  ng  syrlens  ever 
tnr.  y«a's  A  '  rartufacf.r  ng  arc 
engineering  arc  cone  t  house  from 
era  or  just  svetn  of  Phi  adelphia 
FA  „t’.  ss  It  and  services  ts 
ec^omer;  ell  ever  tne  -.vo’lc.  cih'enng 
star  up  service  as  woi  us  eme'ge'cy 
rccar  service  An  extent  ve  os'** 
veoe’-tTcnt  of't  's  cc  .ox  lospo'  se. 
G'cai  ca'c  and  -itiention  it.  g  ven  "c 
inst'uct  ons,  w  hng  dag'&ms  Essemb  y 
crar.  ngsant  supcort  into'naton  I.Sl 
s  cc' t.r.'.iai  y  Lr.r.a-ing  ts  p-ocuct 
r,'‘er  ncs  and  ir'orcving  guality  A 
rr-r.ut.ot  on  fu*  sept  i.iticatfic 
e"  jnee'mg.  g.ia  ty  vO'Knoi'Sh  p  anc 
cipfessora  r>cr.i:e  nas  resulted  in  a 
is'cc  anc  g'owinc  base  c'  salishen 
.ti.'itor-.s's.  n-a'.v  ;!  Inem  a-gc'  one 
■•in  crtiie.la''  custonner',.  A  ‘ev.  o*  tne 
rtf.ny  sr.ec  al  ‘j'n.t  r.05  vve  have  built  f*!' 


?.:c  snc’.v'-  h-ere 


610 

NEW  AREA  CODE 


lAL  SPtOAL  RJRNACf  CO..‘INO-e  20  KENT  POAD  •  P.O.  BOX  2129  •  ASTON.  PA  19014-1494  •  215t459J9216  •  FAX  215-459-3689 


APPLICATIONS 


"ne  XLG  fLTacfiS  sre  ni;':.-?urpons  gas  free  tC’X  f 
r:a:eE.  T';ey  a'e  nieny  urMztT  r.  trei  ‘zz 

tu'S  accurate  dgital  certre!-;  and  multiple  •nedu-T  vebc- 
dy  (Hclicsc  ,'r,‘'/TA;  cropcticr.a'iy  t;cntrci;<?d  curner- 
ar  indeperdunt  cerrb jttc.n  ij  c/.*! .  Tr.e  XuG 
can  CO  rated  as  ti.gd  as  l-^OZ'r  titits  C;  Sifd.oi.c'.  typ- 
»!  ratine  is 5030'=  Corp.er.t’3  ga?.  cre-s.-e 

can  te  as;  lo.vas  '  F  SI.  Firirc  '.vit:  gs;  can  ct;  rce  ec;- 
nc.Tiica'  f!*a-i  f-ir.c  A-;th  aicctr'.rity.  ,n  adciticr  li-e  p  ::-u  ?- 


tc.n  Dt  l^c•  PC'  33' cs.  ■•specall.  w.ft-  r'ij!!i;l-  nec'um  ve^ 
luci;.  Lxr'e'i  pf3~c;es  acce  tenpsra’jrc  unifurTity 
vv  •.n3.;t  t*3  1  so  p'  -igi-  terrcerstu.'e  'anc,  Tt  e  buT.ors 
can  o-z  abdjstsc  u  'u.'i  aan  to  p'o^ir.e  a  si  gt',  y  red  jcir.c 
atPiiscde'e  '-i  ■.b:  jgli  this  car  net  b"  precisely  centre- 
IcC  I  Tnesf:  'jrraces  tire  tixceilent  for  ceramics  crocess- 
.nc  end  rest  Tc;c:.;.rci:a  v.bere  creci.se  tifr.cs- 
che-e  contrri  s  ro'  regei-ec.  Systems  cr.n  be  desicnet! 

V. :!*•  oy-c-c-.s  a  '‘p-  n.n!'.  ini'srn  r.  at  'c.v  temce  aru'es. 


FRONT  LOADING 

MULTI-BURNER 

GAS  FIRED  BOX  FURNACES 


XLG  SERIES 


PRGD'JdT  r'l't  /L-j-tO 


flOCUCTBJI-LE'^.NNC;  XLC-^O-M 
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ECLIPSE  r/.VrA  i-itDiUM  VELOCITY  BURNERS 
The  *jmace  is  heated  .vitb  three  er  mere  Edissc  V'.T- 
<zr.  :n  sore  cases.  H'-.T--.  hich  -.e^cc^tv  burrers  )  ~'6Ee 
typically  're  over  the  cad  ■  .•i;h  ccrrer  oiacencs;  osh 
anced  to  naiti.Tize  crcu'a  lor.  r.'fe  ccriCLStic'.  crcc- 
ccfs.  sere  ;arge  ti  ts  th.ev  ns.  oc  ccri''3..(ec  tVe 
over  and  creer  the  lead. 

FM  GAS  TRAIN 

The  gas  aystenr  induces  r  vc  hydrsu.iC  TScharhtai  shut 
off  valves,  pressu'e  -eculato*  narua!  s"ut  c^  vai.'^s, 
pressure  cauces,  and  p'l-t  syster.  v;i:,T  seoaraie  'cg jla- 
torano  soieno:s  shjt  off.  Each  oj'ner  has  inrv^cua  cas 
ad;  jstrrur.t  valves.  A  oropnrticratiig  va  ve  ccrrc.isc  sy 
the  cor.puslion  air.  rna  nla.rs  5-C':cncrreirca:r-ca3  -at.o. 
Systems  can  also  be  designed  tc  f.rc  with,  excess  air  fer 
high  unifcrT.iiy  a;  icwteTpara^jrcs. 

COMBUSTION  MR  AND  BLOWER  S  YS  TEt.l 
CcrTtbustri  ar  s  src.-tced  by  a  ce.ctrifugal  centustion 
blower  A  sressjre  gauge  and  a  r  ces  s jre  s.v.icn  cen¬ 
ter  oerfcrrrance.  Eacn  cumer  nas  separate  cn^cs  p  s'es 
arc  buttfe.-fly  valves  for  precise  ba'anc  ng  of  ai'f  ow  “he 
confrcl  :f  firing  rate  :s  cone  witr  e  rrotenzed  bjlterfy 
vawe  -.vhiich  control.^  tno  amo jrt  cf  ccim: ust  or.  atr  'e  a- 
•Jve  to  a  sigrai  froT  the  tempe-st^re  cent'o 

FLAME  SAFETY  SYSTEM  AND  SPARK  IGNITOR 
Eacn  tu'ner  is  ignited  with  a  spar'  pug  actjatec  ‘rcir 
the  control  panel.  UV  Ult'3  Viols::  sensors  rrori'tc'tne 
flame.  Btriore  ignition  one  system  goes  through  a  timod 
pu'ge  with  the  combustion  air  Safsty  inter  ccks  include 
a  conbu.sticn  air  errtsstre  switch  arc  gas  n  gh.'io-.v  o.'es- 
sure  switch,  i.nterlccks  are  annur.ciaied  or  t-np  oaro 

HIGH  TEMPERATURE  UNIFORMrTY 
T, ns  furnace  .s  =15‘r  ic"’Ct  aoove  12C'C''P  't5Z~0' 
within,  one  woming  cirrensicirs  H  oh  uniferTity  at  txve' 
temperatures  can  ce  ach-evea  v/'n  excess  av- 

EFFICIENT  CERAMIC  FIBER  INSULATION 
The  s.ies.  back  door  and  tcc  sorf.aces  are  tyoica  y  i'su 
.ated  v/itht  2I)3C'F  cercrric fibsrmcdjies.  8'  tn::i<.,  ic  lb 
density,  allhouch.  this ’s  easily  rrenf  ec  tor  d.“eie~t  ten-- 
perarture  ranges  and  aaclicaticrs  No  asbestos  it.  used 
The  bottom  is  'nsutated  witri  a  ccr  t'ration  of  rococo. c 
and  firebncK.  .oads  oar  be  c  rer  >•  placed  on  this  snonc 
btjtlom  Opticn.a!  caslcb'e  piers  ano  curar  c.  ?.ii.;cn  oar- 
bice.  sercert  re  c'flatciilcy  neerc  oaies  arc-  avc  iscic- 

SPECIFICATIONS 


mode:.  WO.RKIN’G  OIMEftSIO.NS  IhSIdE  D'r.*Er(S  ONS 
NIJMSER  WHO  'A'  K  D 

yi.Goii  u  4;  -tr  /.a 


HEA\y  DUTY  CASE  WITH  INTEGRAL  STAND 
The  furnace  case  is  constructed  of  heavy  gauge  steel 
'.vi:n  structu'fil  st  Ter  er.k  i  f:  ng  rrgs  and  leveling  bolts 
“he  0.5S?  IS  pnnso  with  a  hicn  temperalii-e  -tCO'  Fi  si  i- 
cons  based  ramt  and  Tnishec  win  heat  resistant  enamel. 

COUNTERBALANCED  PNEUMATIC  VERTICAL  DOOR 
“he  siondard  fu-nace  doc-  has  a  courtterba  anoeo  verti¬ 
cal  000-  with  a  p  ieumat'o  ccener  arc  nanc  or  feet  cps.'- 
attd  vai.'s.  Eout.e  civeted  honzonta  doors  a-e  ooiio.tal 
(S'.acdaro  cn  3  anc  S  foot  n  on  rrodsls  ; 

digital  PiD  CONTROL  SYSTEM  WITH  HIGH  LIMIT 
The  standa.'C  ocrt.-c  is  .a  .Honeyv/ei!  UCC  SOZO  d  g;;a' 

PiD  2  .mods  :..nirg  control  A  Honev’.veh  UCC  2CC0  h  gh 
ii.Tit  ccr*'o  s  also  irc-udc-d.  All  fuses  end  centro:.'-  arc  lo- 
catsc  in  a  NEf.'A  '2  panel,  “he  thermcooupie  is  cual 
“yps  <  With  an  Inpcr  el  tfctecticr  tube  A  I’n’;  swi!c~ 
turns  no.vn  the  burners  wnen  the  door  is  oper’ed.  CoTroi 
VO  tace  is  '22;  ve  ts  Tr.e  furnace  is  fu.Iy  fusee  Sre'e 
po  rt  bcwer  connector 

MEETS  NEC.  OSHA  ANC  FM  CODES 
■hne  .V  rno  cf  tne  'jrr.3c<:  meets  the  N3::onBl  Elsctiicai 
Cods,  "he  oCTitLSt  .crt  system  meets  Ff/  standards.  IP.! 
stancs'ds  are  available.  Furnace  meets  ali  ODHA  codes 
in  offset  at  nanutacture.  nu.Tace  craw  rgs  car  ce  sub- 
mittsc  to  FV  or  IPi  fc'  acprcval. 

FACTORY  TESTING.  STARTUP  AND  INSTRUCTIONS 
The  'u'nar«  is  ccncista;.'  tested  ;n  our  facto'y  uc  tc 
•nav.mun  te.mpcratute.  .A  very  cpTplete  instruclicr,  naru 
ja'  s  included.  A  '30:07  technician  wl!  start  up  funacs 
ir  jcw  'sctC7  anc  m.akc  ai:  acjLSt.ments  on  site. 

ONE  YEAR  WAR.RANTY 

Th-;  fumaca  :s  v.aman'ec  'or  one  yea' 

OPTIONS 


.  RAMP/SCAK  PROGRAM  CONTROLS 

•  TEMPE.RATURE RECORDERS.  Rpunc  a.nc  snip  chart 

•  SPECIAL  HEARTHS  AND  LOADERS:  CaslEOitt  piers 
stern  (toro  de  al  cy  heartns,  bad  caskets  arc 
se'pcntirc  a. Icy  nsenns  are  available.  .Hyd'a.j  ic  Ift 
fprr. -.oe  uuce-s  are  ava  ilable 

.  SPECIAL  DESIGNS:  Car  Bcttn.mi.  Shuttle  “yoes. 

E’ev liter  “yoet  To  Up  “yees 


CUTS  dECIt/ENSIdNS  TYPICAL  MAXlM'JW  SHI  = 

OW  OH  OD  BTUS  LOAD  LBS  WEIGHT 

Ti  -a-  t.:;;c:;  taco  i4j:. 


T'.:  -a  S(;r« i  E.t>c!'i:  Sc/  f  jr-a;;!  are  o  3'S'f'p 

‘  =e ■ ,  ''rc  e er-i;  3:x  fj-i3c;:  Jf.v, 
3*";e'.'9  r  3-  [;-3t  s  ci  3v ‘or.'i.-ng  n  ;n!v  accL'are 
rcr'cis  .r9':.-r,-  ccr  ractcrs  ::r  ’as’  cyria  •  rres.  ^•.a 
iC'!:-  ;cn;to!  '::p  a'3  :c;t:.T ana  ever,  spa:  r;o  c' 

9/.  -  sits  “'ey  rosc^'  up  :c  2201)  =■  v.itr. 

ir-'.-9  jrr.r:  cr':T»  f'rTi-r-j  -j^  t:  2D:;r--  .vi“- 
t'.s  fttHpa':  !r  sl."  ai  s  a 

C9'?-:;  c  ficc’'  trd  t  ea::-.  stpaarr 


W/GW  TEfJPSRATVRe UNIFORMITY 
Tn:  Vr.arr.  s  jn'-.ir-  !r  s.  a  2:'F  srf.vf  i!;00  F 
'Sr’CX;  C:r:cr:i  *1:  -aTi-ci,::  n?  fi-ix  er~ 

'v..  i-ra-e  ::v.<-r  ai-fc  :  o"  ivt  'aaie  'cirVifcTurv 


TWO  ZONE  CONTROL  FOR  CLOSE  GRAOIENTS 
Tt-xr  p’f-  '■e''s  iie  /r.tj:  r:z :::  r.Ti  tovv-i  zner 
*r:  .*.  .T- /•  s  r;.  jlj:  rp  .j;  S'..-  1C.- el 

i''cA  f  3 'j5:—;r' : n  a  r. •  :r  cs:- 


CERAMIC  FIBER  LINED 
LARGE  BOX  FURNACES 
TEMPERATURES  TO  2200°F  (1200'’C) 


F3  SERIES 


*'» .‘;r  fe 


EUH-STIN  N5 


cVeN  ELEMENT  PLACEMENT 

Coi-'oo  a  loy  slemenis  ars  evenly  spaced  along  the 

sides,  dacif.  and  caor  crcai  r g  a.n  even  vve;i  d  'aciadon. 

PROPRIETARY  CERAMIC  ELEMENT  HOLDERS 
The  element  are  supcoie:  in  orocnetenyrngn 
tempe'Kure  ceram  ceienen:  holders.  These  prcvide 
pedec:  support  for  die  coiled  eiaments  as  well  ns 
t-xcel'er: 'adiaiing  che-acteristsi.  The  srcon  suracs 
prevents  crerrafjre  failure  o:  the  e  entert  as  it  nxcards 
and  ctrt-acts.  The  Udders  are  kect  n  place  :n  the 
nsu.'aticn  wads  ivilhi  specially  ses  gred  cc-rcm  c  clamps 
arc  screws  v/nich  fasten  to  a  stain  css  steel  ■ncs'' 
so'ee.n  •.vnicn  is  an  integral  ccmconent  of  the  i-isjaton 
system. 

CERAMIC  FIBER  INSULATION  FEATURES  FAST 
HEA  TUP  AND  COOL  DOWN 
The  sides  o'  th(3  furnace  a'a  insulated  //  fh  S“  cl  ic.v 
density  ceramic  fiber  and  mineral  wool  boa'd.  Tne 
hearth  is  insulated  with,  a  veny  Sgnt  weict't  b  ut  tpuc.n 
insulating  castable  refractory.  Tretoc  is  irsiji3tsc  v4th 
ro  pound  densi7  3'  cu-'amc  fibe*  Py'oc'ccks 

DOOR  AND  SEAL 

The  door  seal  is  a  fcloeC  pad  of  oeram  c  'iber  bianxet. 

*vh  ch  seals  against  a  r  gid  cefoTic  f  oer  bca'd  craonad 
to  the  ca.se  front.  The  standard  furnace  doer  is 
hcr  ao-tj  h-  opening  w:tK  a  ccutl‘3-pii.-ct£  d  hinge  v/nicn 
atc'.vs  parallelogram  opening  of  ‘he  itoor.  This  <eec$  the 
net  'acc  of  !*■€  door  av/ay  fro'rr.  tnc  oosratcr  and  a  o-.v.» 
t.gnt  sealing  of  the  door.  Pour  hand  v.hee's  c.airo  thie 
doer  t.ghty  aga'nst  the  front  seal,  cicctncaiiy  ooeratsc 
veninal  ccors  are  optional 

VARIOUS  HEARTHS  AND  LOADING  SYSTEMS 
The  standard  hearth  is  a  flat  castable  oao.  Castao  e 
piers  or  centersi  for'orklift  leading  are  options .  An 
coron  for  a  cenven  ent  loading  system  is  a  sercertre 
a  'oy  heam  tty  which  is  l■oaaeb  into  the  furnace-  w.;h  a 
hycrnuiica  ty  operated  iifting  cat.  Other  types  sucn  as 
a.'Oy  rollers  are  available. 

DIGITAL  PIO  CONTROL  SYSTEM 

T-e  stcncarc  ccntrol  is  a  Hcn-yv.eil  UDC  3CC0  diclic. 

PID  3  rrcoe  tun  nc  ccntrcl.  A I  fuses,  transfcrmc's. 
contactors,  and  conto  s  aie  roused  -n  a  NSMA  '  pare: 
Ou  ot.  Icn;  l/s  rre'cur.-  ccrtscfo'sa'c  stenda-d. 
Tho'mcccuples  ere  inecne  sncathcc  Type  K. 
The'moccuple  b'eak  prctoction  s  rciuced.  '..irri: 
s'.vtcnes  sue  o'f  'uniaOe  pcv.-er  f  the  dc.-.r  is  ccc-'TC 
Cert.-o  VO  tags  '$  tranjfo'TBC  to  123  volts.  Tno  cent-o 


circuit  and  each  powe'  branen  u'"l-  :  e-e  (ul  y  ‘used 
Single  point  pev/e'  connec'uo.n. 

TESTING  AND  INSTRUCTIONS 
The  'urrace  is  co-.ver  tested  to  insure  crocer  v/att 
rathns  A  ccmplet-o  instructicr  rarual  ccludcs  easy 
start  up  instn.ctio'is.  thco^  of  cocratx.n,  rra.r-tararce 
mstruiitic  rs.  cans  list,  and  a  dctai.cc  fcubia  'th.cc:  ng 
d-j  ce.  A  ladde'  r.gi;  diicr:,m  and  oonsl  laycu!  ara 
orops'oe  on  CAD  fur  eriSy  rceoas  l 

WARRANTY 

The  f  urnace  s  -.varrantad  fer  on  -  year  except  for 
eiemer.'f.  and  thcrnocoup.as  which  ar-o  v/arrantcc  ‘or  s-x 
mcrbis  See  warranty  sheet  Ot2C. 

OPTIONS 


•  OVERTEMPERATURE  SYSTEM:  hzrCT,\yi’=S  UDC 
Z‘~Z  Old  ta  nigh  rnit  back  uc  ::n:*c!  v.-i;,n  nanua* 
resat.  ba:i<  up  contacfon  anc  scoa.note  therrccouple 

•  JIC  CONTROL  OPTlON:-i\i  nSuces  a  NEMA  '2 
centre'  cabinet.  aH  dl  fight  switches  and  a  panel 
mcjniB'  fusee  disccrrect  swiicr  Zene  sw  iches  a's 
percicucu  t mers. 

•  RAMP.SOAK  PROGRAM  CONTROLS 

•  TEMPERATURE  RECORDERS:  Round  or  SP  p  cnart 

.  SCR  POWER  CONTROL:  For  greater  p-ccis  c.n 
Vuit-zcr-rg  is  avaiiacle  for  hiigr  unifemt/ 

.  HIGH  TEMPERA  TURS  FANS:  Tenpertitu  'es  tc 
8:.CF.20:0'For2203‘F. 

•  ATMOSPHERE  BLANKETING:  Case  car  be  saa.ed 
fer  csnooileo  atmosohere  ossraton 

•  MANUAL  OR  POWERED  VENTURI  VENT-  A  m.sr  us! 
or  pcwerec  venturi  car  be  p’Cx-.cfsC  for  fast  ceding  or 
vertiog  .  This  can  be  prcgrarmcois. 

•  ELECTRIC  VERVCAL  DOORS:  “he  SOCf  is 
courts -ta'a-cac  v/ith  ar  e  eofic  g.nsr  mote’  or  vo  with 
to'pud  I  mit  sefotv'  ir  caso  of  iamc.  F::o.‘  s'witcfi  is 
ccfic-.a, 

•  HEAT  SHIELD:  =or  vzy  lev.  ca::  tomco-atu'cs. 


SPECIFICATIONS 


MODEL 

NUMEIEP 

WCdRKING  DIMENSIONS 
VI  H  D 

INSIDE  DIMENSIONS 

V,'  H  0 

OUTSIDE  DIMENSIONS 
W  H  D 

WORK 
CU  ?rET 

KV. 

LOAD 

V/EIGHT 

SHIP 

WEIGHT 

Cfj  ^12 

3C 

d' 

3S 

*2 

w* 

:e 

ca 

2^ 

C  •  - 

4ut-; 

•i  53- 

•13 

^2 

5-1 

Hi 

9P 

ei 

30 

5c: 

JhM) 

:a  '1*^-. 

•e 

3f 

-it 

4;j 

'C5 

’Ct 

•.35& 

e'iuo 

"U  *“1*5 

■iC 

4y 

7-5 

7-' 

-■ 

;n 

•255 

5505 

-i;  ••  »C 

T"' 

"•* 

7/ 

Tc 

'•r: 

-u  :::■ 

t-c 

vC 

Tr 

-C 

•  •: 

'5* 

P! 

17- 

'3' 

’■"Cf-' 

r*; 

X 

"2 

*2 

75 

Ti 

’Zc 

1  3 

1  "i 

2'  • 

'  0  -iv . 

rr  'oa 

c,'. 

l-b 

v<i 

IC2 

•52 

iC2 

u: 

*  1  •’ 

■1*'. ' ' 

153-:: 

D  T.'-r.i--.- 

aro  «*>  T'' 

^•<5  ‘sL/f  »vc. 

;  Ct; 

K  •Cl' 

•  1  cjr 

5;  v 

« /f*" 

a. a  a  PI-; 

■I'Jw  •*' 

.ire  ; 

mi  z 

Z  i't  r: 

'jf-fn?!" 

•'ll.  c:;c  f  nt}-: 

\  V!"  t 

j’  scf ;  • 

r>j  T':Z 

-  :c  ri 

C.'  „  » 

■.  i  1; 

•2'.  S-i-r 

K‘ 

':r‘tr‘2P  ;• 

fh  ■  ‘ 

n:PORTANT  CAUTIONS  LiL  SPECIAL  PDRNACE  CO., INC. 

Ihe  following  cautions  apply  in  general  to  all  LiL  electric 
furnaces.  In  addition  there  may  be  specific  cautions  associated 
with  your  furnace.  These  will  be  highlighted  in  BOLD  DNDERLINED 
CAPITALS.  Be  sure  zo  read  the  entire  instruction  book  and  follow 
these  cautions  as  well  as  the  ones  listed  here. 

DANGER!  PCV:ER  SUPPLY  RATING  MUST  BE  ADEQUATE  ACCORDING  TO  THE 
SCHEMATIC  OR  THE  WIRING  SUPPLY  WILL  OVERHEAT  AND  COULD 
CAUSE  A  FIRE. 

DANGER!  DO  NOT  INTRODUCE  ANY  COMBUSTIBLE  OR  FLAMMABLE 
ATMOSPHERES  INTO  THE  CHAMBER.  THIS  CAN  CAUSE  AN 
EXPLOSION,  POSSIBLY  LEADING  TO  SERIOUS  INJURY  OR  DEATH. 
MOTE:  Combustible  atmosphere  has  4%  or  more 
combustibles  in  it.  If  you  have  the  inert  atmosphere 
sealed  case  option  see  the  specific  instructions  for 
that . 

DANGER!  DISCONNECT  ALL  POWER  FROM  THE  FURNACE  BEFORE  OPENING 
THE  BACK  OF  THE  FURNACE  OR  WORKING  ON  THE  ELEMENTS. 
FAILURE  TO  DISCONNECT  THE  POWER  CAN  RESULT  IN 
ELECTROCUTION.  DO  NOT  TAMPER  WI TH  SAFETY  CUTOFF 
SWITCHES  WHICH  CUT  OFF  PlPWER  WHEN  THE  BACK  CdVER~~T£ 
REMOVED. 

CAPTION:  Power  coming  into  the  furnace  must  be  supplied  from  a 

fusible  disconnect  switch  located  within  6  feet  of  the 
unit.  If  your  furnace  has  the  J.I.C.  control  option  you 
already  have  a  fused  disconnect  switch  mounted  on  the 
control  panel. 

CAPTION:  The  furnace  casing  may  be  hot  and  could  cause  a  burn 
injury.  This  is  especially  true  when  the  furnace  is 
operated  above  2000®F. 

CAUTION:  The  furnace  must  not  be  located  closer  than  36  inches 
to  combustible  materials.  Operation  of  the  unit  closer 
to  combustibles  than  this  distance  could  result  in  a 
fire  caused  by  exposure  to  heat. 

CAPTION;  Breathing  hot  furnace  air  during  operation  can  cause 
internal  lung  and  respiratory  burns. 

CAUTION;  Heat  resistant  gloves  should  always  be  worn  when 
loading  and  unloading  the  furnace  to  prevent  serious 
burns  from  occurring.  Protective  heat  resistant 
clothing  should  be  worn  to  protect  arms,  body,  and 
face . 

CAUTION:  Read  and  follow  this  entire  instruction  manual.  It  is 

the  customer's  responsibility  to  make  sure  that  all 
personnel  that  use  the  furnace  are  farailier  with  this 
instruction  book  and  the  specific  cautions  and 
maintenance  requirements. 


lUTIRIAL  SAnr?  DATA  SHBKT 

USDS  QROOP:  07  TKB  BABCOCK  A  ffXLCOX  COMPABY  PAOB  1  OK  2 

XBSOLATIBG  ^OOCTS  DZVZSZOV 

N8D  ZdMitlflemtlon/Trada  Bmk  and  Synoayas 

(BOTE:  Labels  on  products  will  show  individual  product  trade  naaes) 


IN  SUL  AT  ISO  FINEBRICK  PRODUCTS: 

K-20  IPB 
K-23  IFB 
K~26  LI  IFB 
K-20  IFB 
K-30  IFB 
K-3000  IFB 
K-1020  IFB 
ISSALCOR 


- - - - SBCTZOB  Z - - - - 

Naanfacturer's  Base  BaaraABCT  Tslepbone  Busbar 

BABCOCK  4  WILCOX.  INSULATING  PRODUCTS  DIVISION  (404f  790-4200 

Address  (Busbar*  Btraat*  City*  Stats*  Zip) 

P.O.  BOX  923.  2102  OLD  SAVANNAS  ROAD.  AUGUSTA.  GEORGIA  $0903 

CZiasieal  Base  and  Synonyas 
N/A  MIXTURE 
Cbsalral  Bnaily 

REFRACTORY  INSULATING  FIREBRICK 

- SBCTZOB  ZZ  BAZAXOOOS  ZBQXKDZBBTS - - — 

A.  AS  NABCrPACTORBD  NT.  B  TTL/PZX 

NONE 


Toraula 

N/A 


M/A 


a.  ATTBR  BORNAL  OSB 

SEE  SECTION  IX 


Bolling  Point  (F) 

Vapor  Prassura  (ss  Kg.) 
Vapor  Density  (Air  >  1) 
Solubility  in  Mater 
Appearance  and  Odor 
POROUS  BRICK  -  NO  ODOR. 


-  SECTION 

N/A 

N/A 

N/A 

INSOLUBLE 


111  PHYSICAL  DATA  - 

Specific  Gravity  Range  (B20  *  1) 
0.3  -  1.3 

Percent  Volatile  by  Voluae  (S) 
Evaporation  Rate  (  ■  1) 


N/A 

N/A 


-  SECirON  IV  FIRE 

Extinguishing  Media  Flash 

N/A  N/A 

Unusual  Fire  and  Explosive  Hazards 
N/A 


AND  EXPLOSION  HAZARD  DATA  - 

Point  (Method  Used)  flaaaabls  Llait 

N/A 

Special  Fire  Fighting  Procedures  LEL  UEL 
N/A  N/A  N/A 


DATE  PREPARED:  10/01/85  DATE  REVISED 


m  os  OOOOP:  07 


rnKsaoML  sunrr  data  shkbt 

TEE  BABCOCK  A  NZLCO::  COMPABY 
IBSOLATIEQ  PKODOCTS  CZVISZON 


PAGE  2  OP  2 


- SXCTIOK  V  HEALTH  HAZARD  DATA - 

Priaary  Routs  of  Entry 

INHALATION 

Effects  of  Overexposuro 

DURING  INSTALLATION ,  IT  IS  COMMON  TO  HANDLE  AND  CUT  THIS  MATERIAL.  THIS 
PROCESS  NAY  GENERATE  RESPIRABLE  NUISANCE  DUST.  THE  TLV/PEL  IS  5  ag/cu  « 
(Refereace  1984-8S  ACGIH  TLV  Booklet.  Page  30).  USE  OF  APPROPRIATE  RESPIRATORY 
PROTECTION  AND  PROPER  VENTILATION  IS  RECOMMENDED. 


Biergaacy  end  First  Aid  Procedures 

TERMINATE  EXPOSURE 


SECnOR  VI  FIRE.  EXPLOSIVE  AED  REACTZVITT  DATA - 


N/A 


Procedure 


N/A 


SKCTZOE  VIZ  SPILL  OR  LEAK  PROCEDDRES  - 

Naete  Olsposel  Hetbod 

ROUTINE  HOUSEKEEPING 


SRCTIOR  VIZZ  SPECIAL  PROTBCTZOR  ZRPORNATIOM 


Respiratory  Protection  (Specify  Type) 

DUST  RESPIRATOR  IN  COMPLIANCE  ftITH  OSHA  STANDARD  CURRENTLY  »9  CFR  1910. 134 
lOSH  APPROVED,  AIR  PURIFYING.  HALF  MASK  OR  PULL  FACEPIECE  RESPIRATOR  MITH 
PROPRIATE  FILTER  PAD  OR  CARTRIDGE ( S )  ) 


Ventilation  Local  Exhaust  FOLLOW  oSHA  standard  Z9  CFR  1910.94 

Wectianlral  (Oenoral)  follow  OSNA  STANDARD  29  CFR  1910.94 

Froteetlss  aioess  Bye  Protection 

RECOMMENDED  GOGGLES/SAFETY  GLASSES  RECOMMENDED 

Other  Frotectlee  Bqnlpsent 

AS  REQUIRED  TO  MEET  APPLICABLE  OSHA  STANDARDS. 

Material  DOES  not  appear  on  NTP  and/or  LAC  lists  of  reports  for  Carcinogens 

-  SECTIOK  IE  SPECIAL  PRECAUTIONS  - 

Precautions  To  Be  Taken  After  Use  and  Upon  Reaoval 

THIS  PRODUCT  AS  MANUFACTURED  IS  AN  ALUMINOSILICATE  WHICH  COULD  TRANSFORM  UPON 
HEATING  TO  MULLITE  AND  CRISTOBALITE  (A  FORM  OF  CRYSTALLINE  SILICA).  REMOVAL  OF 
THIS  PRODUCT  AFTER  USE  MAY  RESULT  IN  THE  GENERATION  OF  DUST.  REPEATED  INHALA¬ 
TION  OF  RESPIRABLE  FREE  CRYSTALLINE  SILICA  DUST  MAY  CAUSE  DELAYED  LUNG  INJURY 
(SILICOSIS) .  THE  RECOMMENDED  TLV/PEL  FOR  FREE  CRYSTALLINE  SILICA  IS  DERIVED 
FROM  THE  FORMULA:  10  mg/eu  m 

l/2( . . . . )• 

%  Raaplrable  quartz  *  2 

*(Referenee  1984-85  ACGIH  TLV  Booklet.  Page  34).  APPROPRIATE  VENTILATION 
SHOULD  BE  PROVIDED  AND  PROTECTIVE  EQUIPMENT  SHOULD  BE  WORN  IN  COMPLIANCE  WITH 
OSH.\  STANDARD  CURRENTLY  29  CFR  1910.134  [NIOSH  APPROVED.  AIR-PURIFYING.  HALF 
MASK  OR  FULL  FACEPIECE  RESPIRATOR  WITH  APPROPRIATE  FILTER  PAD  OR  CARTRIDCE(S)  ] . 


12/U/93  SAP*ETY  t>Aa7J\  SHEErr  >e.  1317 


A.  P.  GREEN  INDUSTRIES,  INC. 
GREEN  BOULEVARD,  MEXICO,  MO.  65265 
TELEPHONE  NUMBER  --  314-473-3626 
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*loures>  Aaarlesfl  Confcrencs  ct  Sovornasntsl  Zotfcatrlsl  Byglsnlsts.  1993-199*. 
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arxciAi  yna  watnow  fiweBDoBii;  Bens 

OBORWU.  nUB  lUP  ggpOeiOB  lanBPB;  Bona 


BBttM  BMMO  PMB 

OT1!C7(7C«TOff(3|0^ 


RCB! 


XBUMjaiOBl 


ZBOUnORl 


ACUSi  Oust  or  aggracata  partlclaa  can  causa  oscbanical  irritation,  liqn:.*  lediua 
sllleats  nay  causa  aya  Injury  or  ixrltatlca. 
eBBORlC:  Nona  kaown. 

ACVTB;  Can  causa  aaOinnleal  abraalea .  llguiO  aOdlUB  ollleata  can  oausa  skin  drying  and 
chapping. 

CBBORIC;  Bona  known. 

ACSTXr  Dust,  If  prasaat.  aay  causa  upp«ir  rasplratory  Ircltation. 

CBBCBICi  Dust  asy  causa  lung  daaaga  it  lakalad  oo  a  loag-tans  hauls. 

ACCXXi  Unknown. 

CntCBIC:  UnJuiown. 


Mtarlal  tefaty  Data  Sbaat 

rtodttct:  ’unacT 


2 


lactloD  V  (eofitlnuad) 

mcntcy  am  fuut  jus  ucacinga; 


_ It 

SSL 

mauaiaa: 

IKSmORl 


lOBadtataly  fliith  eyat  with  wotar  tor  iS  alautaa.  Obtain  prosst  aidlcal  attaotlon. 
Wash  anpoaad  axaaa  prawptly.  Confol:  phytlelaa  it  Irrltatloo  eeeura 
hoaova  to  Iraa'  alt.  Saak  oadleal  attantlon. 

Costact  phyalclan  icM<liataly.  Do  rxt  inl'ica  veeiitlt;  unlaaa  loatraned  to  do  ao  by  a 
phyalclac. 


Mtenon  vi 
lam.Tivn'y  bjcx 


WMItmt  Staela 

noCHfJgUnrrri  Kota  known 

aansocra  raiMatizJaioa:  wui  not  oceor 


■Bcnoit  VII 

tnu,  ai  ujuc  iioeonat 

igw  le  n  auag  iw  at  waamt  a  mumtn  c«  muMt  ihovai  up  and  piaca  m  a  cottainvr. 

Wtg  DltfOaM,  IIBODt  May  ba  cllapoaad  of  In  as  approvnd  landfill,  la  accordanca  with  local,  atiica,  and  ladoral 
lagulatloas. 


tacTZcm  win 

jyieijit  npuLtriow  i«o»»iiai 

Mgtmaiur  wcgenoift  Uaa  noss  apprevad  oaaplxator  whan  witklnp  around  drlad  aatarlal  or  whan  raauving  thla 
produce  altar  aarvlea. 

WtnatntMt  Oanoral  aaehaoleal  vaotllatloo  la  adaqxiata. 
fn  Wum.'1'Mit  Oepgloa  or  safoty  glaaaaa  with  alda  ablalOa  should  ho  worn. 

UtW  PlwngBUH  Osa  of  mcbar  glaaao  aad  long-alaavad  and  long-lagpad  elothlno  (Cotouta  hoods,  arss,  oad  laps 
Una  Skin  coetaet.  aafoty  sheso  should  bn  won  to  protoet  fart  fxoa  aeeldaatally  dxoppad  eoataloarn  of  aoctor. 


mKiTcm  a 

gjKfjd  mciujnaw 


Waralm;  Sbls  psodoct  contalas  cxystalllna  slllea.  Wnloapad  saposaro  to  dast  aay  causs  silicosis,  a  pcogxssstva 
pasuBOcoolonlB.  or  ethar  rssplxatory  dlsaasas.  Intamatleosl  Kgoocy  foe  Ossa  arch  on  Cancsr  (UhC)  has  elasslflsd 
exystalllaa  slllea  os  a  Class  2A  eaceloogaa.  its  study  eoscludao  that  safrielast  wrioaoes  for  earelscipaniclty 
oalsta  lo  sKparlaontal  aolaals  oad  that  llaltsd  wvldoaeo  for  oarclsoptnlclty  ■data  la  banana. 

RIOSI  spprawsd  tasplrators  ubeuld  bo  usst  aay  tins  that  rafrnctorlos  axs  ton  out  altar  aarvlca.  Willa  soca 
raaplratozy  haiaxd  and  or  oalaanea  dust  any  oslit  froa  tha  product  Itaolf.  othar  fonign  aubntaneaa  aay  wacriot 
addltien.ll  praodutlona  daring  tndreut  and  disposal. 

Ihla  M03  provldaa  tba  toKlc  ebaaleal  "tUPPliai  TKFCKNUTar*  rsgulrsd  uador  Ssctlon  11)  of  tbs  toorgaecy  Plasnlap 
aad  ceoioalty  nigtit-fe-Kaow  act  of  ISM  oad  40  cm  372.  Toclc  ehoaleal  laforattloo.  If  applleabln  to  tba 
ptodtetfm  naaad,  la  loeatod  la  daetloa  ZX  •  UkttPnww  ISSnsmTi  soetlon  of  tho  hjOS.  This  lafecaatnm  la 
BUblsct  to  tha  toxlo  chosUcal  roportlnp  xapulraaanta  of  Soctleo  313  aad  oost  ba  Includsd  la  all  HSOSa  taat  ora 
eepisd  and  distributed  for  tela  pndorx. 

Tbit  aatarlal  oafaty  data  thaat  eoatolns  coofldsotlal  proprlatary  lafoiaatleo  aed  la  not  to  ta  dlaclossd  tn  tha 
ganacal  public  or  to  eeapntltlon  aoRropt  as  rsqtlmd  by  law.  Tbn  laferaatloo  aeeuaalatad  bseoln  la  bollsvad  to  ba 
oeearata  bot  la  not  worrantad  to  ba,  whathor  orlgloatlap  wltb  A.  p.  eraan  Induatrlsa.  Inc.  or  oot.  TMa 
loforaatlon  la  effarad  solely  for  uaa  tn  you  avslusclon  of  this  predset  in  rowpact  to  safsty,  haalth,  aad 
onwlxonniatal  bazuds. 
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®  ThermalCeramics 


MSDS  Number:  201 

Date  Prepared:  May  1, 1987 

Dale  Revised:  November  15. 199. 


MATERIAL  SAFETY  DATA  SHEET 

SECTION  1  -  PRODUCT  NAME 


Material  S  ame: 
Common  name; 
Intended  use; 
Trade  names: 


Refractory  Ceramic  Fiber  Product 

RCFi  Ceramic  Fiber:  .Vlan-raadc  Vitreous  Fiber  (M.VIVF) 

Hich  temperature  industrial  thennal  iasulation 

Kuowool-’'-:  Ceraflber-  :  Ccra'*ool® :  Cerachem^' :  Uni-Bloc  :  Saber-Blrc:®:  Quad-Bloc ' 
P\ro-FoId-  :  Ultrafeit®  :  Pyro-Blankcf® :  Pyro-Log'":  Cerablanket ' :  Z-Blok  " :  Pyro  Bloc^: 

Bhinket.  .Modules.  Strips.  Bulk,  Packing,  Insulation.  Shapes.  Rope 


Manufaeturer/Suppller 
THERMAL  CERAMICS  INC. 

P.  0.  BOX  923  DEPT.  300 
AUGUSTA,  GA  30903 

Product  Stewardship  Program  800-722*S681  FAX  706-560-4053 


SECTION  2  •  COMPOSITION  AND  INGREDIENTS 


INGREDIENT  N.\.ME: 

CA.S  NUMBER: 

PERCENT: 

OSHA  PEL: 

OSHA  PEL: 

THER.MAL 

(PROPOSED) 

CERAMIC 

Refractories.  rTners.  aiuminosilicaie 

l4,184.k.00-6 

95-100 

15  mg/m' 

(Total  dusti 

1  fiber/cc* 

1  fiber/cc' ■ 

5  mg/m' 

(Respirable  dusti 

“  OSHA  propoied  perniissible  exposure  limit  (PEL)  tn  3  S’oricc  of  Proposed  Rulemakinje.  Federal  Reitisti'i-  H.S.  1  PS.  June  I-.  19^^; 
TTiermal  Ceramics'  recommended  exposure  guideline  i  REGi  for  respirable  fibers  as  an  R  hour  time  weighted  as  erage  'T%Va  i 
exposure-  based  on  air  «amples  collected  and  analyzed  using  NIOSH  method  7400(B ).  Use  .NIOSH  method  0500  for  total  du^t  an, 
method  0600  for  respirable  dust  collection  and  analysis. 

(.VOTE:  See  Seaion  8  of  this  MSDS  for  Personal  Protection  Guidelines i 


SECTION  3  -  HAZARDS  IDENTIFICATION 


Possible 
health  effects: 

Target  isrgans- 
Primary  entry  route; 


Dust  and  respirable  fibers  from  this  product  mav  aggravate  existing  chronic  lung  conditions  sue."  .is 
bronchitis,  emphysema  and  asthma. 

Ryes.  skin,  respiraiory  system  and  lungs. 

Inhaiation 


.Acute  rrfc.t-. 
Cliton:,-  •■tlects: 


Sifiiis  and  symptoms 
of  inerexposnre: 

Rye  cor  lie:: 
Skir  CO  vac; 
liigr-tK'n 
irh..;.iiii.  i: 

1 

Conimgcc  cn  i 


I'pprr  respiratory  phy  sical  imtation,  Imtaiion  and  inllammaiion  to  the  eyes  on  contact  and  to  the  skin 
cHi  prolonged  contact. 

The  Internaiumal  Agency  for  Research  on  Cancer  iCARC).  part  of  the  World  Health  Orsanizaiion 
( WHO),  has  classified  RCF.  along  with  fibrous  glasswfiol  and  mineral  wool  as  possible  human 
carcinogens  iGroup  2B)  based  on  sufficient  esicience  of  carcinogenicity  in  animals  but  insufficie'.i  daii 
in  iiumans.  Additionally.  F.ARC  classified  crystalline  silica,  which  may  be  found  in  after-service  RCF 
exposed  to  temperatures  abov.f  I800T.  as  prohtibly  carcinogenic  to  humans  iGroup  2.A  i. 


Pliyvicai  imtation  -  inflammaticn 
Physical  irrtaiion  -  rash 

\1j.  ,ause  temporary  imt;iiioii  to  the  •-•asiru-iiiiesiina,  iract 
Irrr.aiiiin  o-  .orenc"  in  throat.  nr.-.r  ana  raspi-.iiory  iraci 
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MATERIAL  SAFETY  DATA  SHEET 


SECTION  4  -  FIRST  AID 


Eye  contact; 
Skill  contact: 
Ingestion: 
Inhalation: 


Flush  «ith  large  amount,  of  water  for  at  least  15  minuter.  Do  not  rub  eyes. 

Wash  affeated  area  gently  with  soap  and  water.  S!dn  cream  or  lotion  after  washirij  may  be  helpful. 
Do  not  induce  vomiting,  drink  plenty  of  water. 

Remos  e  affected  person  to  clean  fresh  air. 

••If  any  of  Lhe  symptoms  persist,  seek  medical  attention  immediately'^ 


SECTION  5  -  FIRE  FIGHTING  MEASURES 


Flash  point; 
Extinguishing  media: 
Explosion  hazards: 
Fire  fighting 
protective  equipment: 


Kon-combustible 

Use  extinguishing  media  appropriate  to  the  surrounding  fire. 

None 

Wear  full  bunker  gear  including  positive  pressure  self-contained  breathing  apparatus. 


SECTION  6  -  ACCIDENTAL  RELI^SE  MEASURES 


Spill/teak  procedures:  .Avoid  creating  airborne  dust.  Follow-  routine  housekeeping  procedures.  Vacuum  only  with  HEP.A 

filtered  equipment.  If  sweeping  is  necessary,  use  a  dust  suppressant  and  place  matcrtal  in  containers.  Do 
not  use  compressed  air.  Personnel  should  wear  gloves,  goggles  and  approved  respirator.  Avoid  clean  -up 
procedures  that  could  result  in  water  pollution. 

SECTION  7  -  HANDUNQ  AND  STORAGE 


This  product  is  stable  under  all  conditions  of  storage.  Store  in  original  factory  container  in  a  dry  area.  Keep  container  closed  when  nor 
in  use.  Follow  all  MSDS/Iubel  precautions. 

SECTION  8  •  EXPOSURE  CONTROLS/P ERSONi^  PROTECTION 


Engirteering  controls: 


Protective  clothing; 


Eye  proii’ction: 
Respiratory  protection; 


Use  enjineenng  controls  -iuch  as  ventilation  and  dii.st  collection  devices  to  reduce  airborne  fiber 
concentrations  to  the  lowest  attainable  level. 

Protective  gloves.  Honp  sleeved  shins,  pants  and  hat  arc  recommended.  Wash  exposed  clothing 
separately  from  otlier  clothing  and  rinse  washer  thoroughly .  To  avoid  removing  fibers  and  dust  from  the 
work  area,  it  is  recommended  that  work  clothing  be  carefully  cleaned  with  HEP.A  filtered  vacuum  or 
disposable  crovcralls  be  used. 

Goggleosafety-  glasses  with  sideshields  should  l^e  worn. 


W'hcn  it  IS  not  possible  or  fca.sible  to  reduce  airlmme  fber  and  dust  levels  below  the  PEL  or  REG 
through  enginettring  controls,  or  until  they-  are  installed,  employees  are  encouraged  to  use  good  work 
practice-)  together  with  respiratory  protection.  Before  providing  respirators  to  employees  tespecially 
negative  pressure  type),  employers  .should  I )  monitor  for  airborne  fibers  and  respirable  cn-.-obalitf- 
cnncentraiions  using  VTQSH  method  7400fB>  .md  '^500  respeciivelv  and  select  the  appropriatf 
resoifaiorv  iiroieciion  hated  i-pon  the  results  of  that  moniionng.  2)  have  the  workers  evaluated  by  a 
physician  in  determine  the  workers'  ability  to  wear  respirators,  ar.-i  3)  implement  respit  atony  protection 
irji.nir.g  programs  Use  .MOSH^ISH.A  approved  respirators,  in  rompliar'  e  with  OSH.V  Respiratory 


Prcte-cfion  5tand.irci  29  CFR  1910.134  and  29CFR  1926  103. fo:  .' p?  icular  hazard  or  air'oomc 
.ODcentiata  ::s  to  be  encfjntcred  in  i.hr  work  environment 


age  2 

ort  niicc  on  Piq#  ?. 

B.i.I 


MSDS  Number:  201 

Date  Prepared:  May  1, 1987 

Date  Revised:  November  15. 199 


ThermalCeramics 


MATERIAL  SAFETY  DATA  SHEET 


Minimum  Acceptable  Respirator  Type 
When  Handling  RCF  Products 


AS.PRODI  CED  OR  “VIRGIN  *  FIBERS 
CO.\CF\TRAriO.\'  RFSPIRATOR 
Up  lo  1  fiber  cc  RECOMMENDHI 


AFTER-SERMCE  FIBERS/CRISTOBAI.ITE 


COSCENTRATIOS*  RESPIRATOR 


RECOMMENDED:  Disposable 
dusfmist  respirator  te  g.  ?M  9900t 


i  -  5  fibers.'c;  Half-face,  air  purifying  respirator 

equipped  uitfi  hi;:.h  efficiency 
paniculate  air  iHEPA)  filter 
canridees  le.i.  .>M  fitWO  Senes  I 

5-23  fibcrs.'c:  Full-face  air-puntying  respirator 

with  high  efficiency  paniculate  air 
(HEPA )  filter  canridees  le.g.  3M 
7800  with  7255  filters i  or  powered 
air-punfying  respirator  (P.APRt 
equipped  w  ith  HE  PA  filter 
canridees  (e  g.  3M  W’32<i5S  with 
W3267  filters  I 

Greater  than  .25  ftbers.'cc  Full-face  positive  pressure  supplied 
air  respirator  I  e.g.  3M  7800  with 
W9435  hose  and  'V3 1 96  regulatort 


Up  to  f  fibcrs/cc  or 
Up  to  0.5  mc/m 
respirable  enstobaiite 


Greater  than  25  fibers/cc 
2.5  mg/m  respirable 
enstobaiite 


Half-face.  air-punfy;.ng  respira;. 
with  high-efficier.cy  panic.ilatr . 
(HEP.A  I  filter  canndges 
le.g,  3M  6000  Ser.es  i 

Full-face  air-punfying  respirator 
equipped  with  hip.h-ftfii'iencv 
paniculate  air  iHEPA)  filter 
canridges  (e.j.  jM7800  with  "25 
filters;  or  powered  air-punf>  me 
respirator  iPAPR  t  equipped  v.  ith 
HliPA  filter  cartridges  (e  g,  .‘M 
W.3265S  with  \V326“  filicn; 

Full-face  positive  pressure 
sut>plied  air  respirator  te  g.  OM 
78(XJ  with  W9435  hose  and 
W3196  regulator) 


*  ■  Eight  hour  time  weighted  average  (T'W  A)  of  concentrations  detemnned  by  air  sampler,  collected  and  analyzed  using  NIOSH 
method  7i00i  B  i  for  airborne  fibers  and  meth-xl  T50O  for  enstobaiite. 


0 


Hazardous  po/ymerizatwn;  None. 

Chemical inenmparihilities;  Hydrctluonc  acid,  phosphonc  acid,  strong  alitalies. 
Hazardiout  dei  ompoiition 
kyroduets;  None 
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MATERIAL  SAFETY  DATA  SHEET 

SECTION  11  -TOXICOLOOICAL  INFORMATION 


Epidemiology; 

Industry  epidemiologic  investigations  of  RCF  production  workers  are  ongoing. 

The  preliminary  evidence,  obtained  from  employees  in  RCF  manufacturing  facilities,  is  as  follows: 

1)  There  is  no  evidence  of  any  fibmtic  lung  disease  tinterstitiai  fibrosis)  on  x-ray. 

2)  There  is  no  evidence  of  any  lung  disease  among  those  employees  exposed  to  RCF  tha:  have  never  smoked. 

3)  A  statistical  trend  was  observed  in  the  exposed  population  between  the  duration  of  exposure  to  RCF  and  a  decrease  in  some 
measures  of  pulmonary  function.  These  observations  are  clinically  insignificant.  In  other  words,  if  these  observ  ations  w  ere  mac 
on  an  individual  employee,  the  results  would  be  interpreted  ir,  being  within  the  normal  range. 

4)  Pleural  plaques  (thickening  along  the  chest  wail)  have  been  observed  in  a  small  number  of  employees  who  had  a  long  duration  . 
employment.  There  ate  several  occupational  and  non-occupation.'il  causes  for  pleural  plaque.  It  should  be  noted  that  plaques  are 
pre-cancer  nor  are  they  associated  with  any  measurable  effect  on  lung  function. 

Toxicology: 

The  Imcmtitional  Agency  for  Research  on  Cancer  (I.4RC)  reviewed  the  carcinogenicity  data  on  man-made  vitreous  filvrs  tinciudi.* 
ceramic  fiber,  glai.swool.  rockwool,  and  shigwooli  in  1987.  lARC  classified  ceramic  fiber,  fibrous  glasswool  and  mine.'al  wool 
{rockwool  .ind  slagwool)  as  possible  human  carcinogens  (Group  2B).  lARC* $  classiHcadon  of  ceramic  fiber  was  based  on  sufficie; 
evidence  of  carcinogenicity  in  e.xperimentaJ  animals  and  inadequate  evidence  (no  data)  of  the  carcinogenici  ty  of  ceramic  fibers  to 
humans. 

A  number  of  studies  on  the  health  effects  of  inhalation  exposure  of  rats  and  hamsters  have  recently  been  completed.  In  a  lifetime  n 
only  inhalation  study,  raLs  exposed  to  the  .Maximum  Tolerated  Dose  of  30  mg/nr*  (approximately  200  fibers/cc)  developed  progres' 
lung  damage  (inientitial  fibrosis)  and  cancers  of  the  lung  and  of  the  pleura  (lining  of  the  chest  wall  and  lung).  In  contrasL  hamster' 
siintlarly  exposed  developed  interstitial  fibrosis  and  pleura!  cancer,  but  no  lung  cancer.  Cancer  of  the  pleura  is  colled  mesntheliom: 
A  multiple  dose  study  in  rats  (3.9.16  mg/m':  approximately  2S.7S.1  IS  fibers/ce.  respectively)  has  been  concluded  afier  29  months. 
These  study  dau  demonstrate  a  dose-response  relahonship  to  the  biological  effects  of  RCF  in  tats.  There  is  no  RCF  related  increas. 
lung  tumors  at  3.9  or  16  mg/m'.  A  pieutai  fibrosis  and  mesothelioma  were  seen  in  a  single  rat  in  the  mid-dose  (9  mg/m')  group.  In 
addition,  no  consistently  diagnosed  fibrosis  was  seen  below  9  mg/ro'.  Pulmonary  fibrosis  wes  obsereed  at  9  and  16  mg/m’. 

SECTION  12  •  ECOLOGICAL  INFORMATION 

_ _  ..  - -  ... 


Advin^e  effects  of  this  rrutcnal  on  die  environment  are  not  anticipated. 

SECTION  13  -  DISPOSAL  INFollMATION 


Waste  management/ 

disposal:  To  prevent  wjiste  libers  becoming  airborne,  a  covered  container  or  plastic  bagging  is  recommended. 

Comply  with  federal,  state  and  local  regulations.  Method  of  disposal:  Landfill  (reponable  quanrnies 
(RQ)  not  applicablei.  Chemical  additions,  processing  or  otherwise  altering  this  matenal  may  make  iht 
waste  managemer.:  information  prc'^med  in  this  .MSDS  incomplete,  inaccurate,  or  othenvise 
inappropriate. 

RCRA:  If  discarded  in  its  purchased  form,  this  product  would  not  be  a  haaardous  waste  either  by  listing  cr  by 

characienstic.  However,  under  RCRA.  it  is  the  responsibility  of  the  prcxluci  user  lo  determine  at  the 
lime  of  disposal  whether  a  material  containing  the  product  or  derived  from  the  product  should  be 
classified  as  a  hazardous  waste.  (40  CFR  261 .20-24). 

TCLP:  .4s  manufactured  refractory  ceramic  fiber  blankets  were  tested  using  EP.4  s  Toxicity  Characienstit.s 

Leaching  Procedure  fTCLP)  Results  shewed  there  were  no  dcifctablc  coni.ijrina.etb  or  detectable 
teachable  contaminants  -which  exceeded  the  regulatory  levels. 

*39*  * 
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SECTION  14  -  TRANSPORT  INFORMATION 


Department  of  Transportation  (D.O.T.): 
Hazard  class;  Not  regulated 

Labels;  Not  applicable 

Placards;  Not  applicable 

Bill  of  lading;  I’roduct  name 


United  Nations  (UN)  Number; 
North  America  (NA)  Number; 


SECTION  IS  -  REGUKATORY  INFORMATION 


Not  applicable 
Not  applicable 


SARA  muni: 
OSHA: 


TSCA: 


California: 


This  product  does  not  contain  any  substances  reportable  under  Sections  302, 304, 313  (40  CFR  2~2i. 
Sections  311  and  3 12  apply. 

Comply  with  Hazard  Communication  Standard  29  CFR  1910. 1200  and  29 12FR  1926.59.  Respirator) 
ProKxtion  Standard  29  CFR  1910.134  and  29  CFR  1926.103.  Components  of  this  product  are 
considered  to  be  hazardous  as  denned  by-  the  OSKr\  Hazard  Communication  Standard. 

All  substances  contained  in  this  product  are  listed  in  the  TSCA  Chemical  Invenlory  [Section  gfbij. 
Refractories,  fibers,  aluminosilicate  (CAS  #142844-00-6)  is  subject  to  the  TSCA  Export  Notification 
Requirements  [Section  12(b)]. 

Listed  as  “Ceramic  Fibers  (airborne  panicles  of  respirable  size)"  Proposition  65,  The  Safe  Drinking 
Water  and  Toxic  Enforcement  Act  of  1986. 


SECTION  16  -jOTHER:  INFORMATION 


Precautions  To  Be  Taken  After  Serriee  and  Upon  Removal: 


As  manufactured.  RCF  products  are  aluminosilicates  which  may  Btuisfoim  upon  heating  at  temperatures  above  I800°F  to  mullitc  and 
cristobalite  (a  form  of  crystalline  silica).  Removal  of  RCF  products  after  service  may  generate  respirable  dust.  Prolonged/repcated 
inhalation  of  respirable  free  crystalline  silica  dust  may  cause  delayed  lung  injury  (silicosis).  IAR(2  has  placed  crystalline  silica  in 
Category  2A  (lARC  believes  (here  is  sufficient  evidence  of  carcinogenicity’  in  animals  but  evidence  of  the  carcinogenicity  to  humans 
is  limited)  The  OSHA  PEL  for  respirable  ciistobalite  is  0  OS  mg/m*.  Appropriate  ventilation  and  respiratory  protection  should  be 
provided  in  compliance  with  OSHA  Standards. 


Definitions; 
ACCilH 
CAS#: 
EPA: 
f/cc; 
HEPA; 
mg/m : 


MSHA: 
MOSH; 
OSHA; 
RCRA: 
SARA; 
TITLE  III; 
Section 
Section 
Section 


Section 

Seittion 

TCLP: 

TLV 

TSCA: 

29  CFR  1910. 
29  CFR  1910. 


American  Conference  of  Governmental  Industrial  Hygienists 
Chemical  Abstnicts  Service  Number 
Environmental  Protection  Agency 
Fibem  per  cubic  centimeter 
High  Efficiency  Paniculate  Air 
Milliinams  per  cubic  meter  of  air 
Mine  Safety  and  Health  Administration 
National  Institute  for  Occupational  Safety  and  Health 
Occupational  Safety  and  Health  Administration 
Resource  Conservation  &  Recovery  Act 
Superfund  Amendments  and  Reauthorizaiion  Act 
Emergency  Planning  and  Community  Right  To  Know  Act 
302:  Extremely  Hozaidous  Substances 

304:  Emergency  Release 

311:  MSDS/List  of  Chemicals 

3 1 2:  Emergency  and  Hazardous  Inventory 

313;  To.xic  Chemicals  Relea.se  Reporting 

Toxicity  Characteristics  Le.-Khing  Procedures  (EPA) 

Threshold  Limit  Values  (ACGIH) 

Toxic  Substance  Control  Act 

134  and  29  CFR  1926. 103.  O.SHA  Rcspir.itory  Protection  Standard 
1 200  and  29  CFR  1926.59:  OSH.A  Hazard  Communication.'.  St.md.ard 


Ptgt  s 

Continued  cn  6 


E.l.l 


Paa&  .‘.C 


RcviJiooi;  Repiates  revision  daied  December  I.  1992.  Secuon  2;  ingredient  name  revised;  Section  S;  protective  clothing 
reword(«J;  Section  15;  updated  infotmation:  and  other  minor  editona)  changes. 

Label;  01-0991  "Refractory  Ceramic  Fiber  Product" 

Reasonable  care  has  been  taken  in  the  prepiLation  of  the  information  contained  in  this  Material  Safety  Data  Sheet  and  is  gtven 

•in  good  faith.  However.  Thermal  Ceramics  Inc  assumes  no  responsibility  as  to  the  accuracy  or  suitability  of  such  information 
and  no  warrants .  expressed  or  implied,  is  made. 
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PRODUCTS 


Rocflex  Products 

Rocboaid  Products 

Rocblanket  Products 

Manneftoducts 

Bulk  Fiber  Bales  or  Bags 

CryoBMic  Insulation 

Rune  1200  Pipe  InsuLuion  Products 

Hilcover  Pipe  insulation  Products 

Pfemc  UHDS  Pipe  Insulation 

Pargro*  Slabs 

Rvgto  Blocks 


Pargro  Cubes 
PtfgfO  Rock  Wool 
Pargro  Peatwool” 


t  PRODUCTiNGREDIBirS 


a)  Mas  Made  Miacnf  Fiber 

OSHA-PEL 

Total 

ISmg/m^ 

ACCm.TLV 

Ibtal 

lOmg/m^ 

CAS# 

None 

assigned 

Respirable 

5ing/ni’ 

Respirable 

5ing/ni* 

b)  Urea  exteaded  pbcnol 
.  forsuldetijrde  re3iB*carcd 

dsiU-PEL 

0  - - 

••V  cone 

ACGIH-TLV 

none 

CAS# 

25104-55-6 

c)  Far  AfU  Jacketed  products 
oiity,  adbishv  contains 
ctbaiM!>vinyl  acetate  copolyincr 

OSIIA-PEL 

none 

ACGIHTLV 

none 

CAS# 

none 

assigtred 

2.  PHYSICAL  CHARACTERISTICS 


Boiling  Point: 

Vapor  Pressure  (mm  Kg): 
Vapor  Ocnshy  (Air«I) 

%  Solubility: 

Appearance 


N/A 

N/A 

N/A 

Nil 

Yellow-beige,  may  be  faced 


Odor 

Specific  Gravity  (HiOol); 
Melting  Point: 
Evaporation  Rate: 


Faint  resin  odor 
Var. 

2000^ 

N/A 


3.  FIRE  AND  EXPLOSION  HAZARD  DATA 

Flash  Point 

N/A 

FtammaMa  Limits: 

LELN/A 

Autoignition  HempinturR 

N/A 

Extinguishing  Media: 

Use  media  appropriate  to  the  surrounding  fue  conditions. 

Special  Fire  Fighting  Procedures: 

Treat  as  residential  building  materials. 

Lkiuwiai  Fire  and  Explosiofl  Hazards: 

The  facing  on  faced  products  may  bum  and  ore  should  be  exercised  when 
wnrkingaroufxl  an  open  flame.  The  organic  binder  and  tlie  heing  will  emit 
totiefumesandsmoke  when  oxidized  and  ttndladon  is  recommended  on  initial 

equipment  start-up. 

4L  REACTIVITY  DATA 

SlabSty: 

Subic 

lacoapatfbUty: 

Hydrofluoric  Acid 

HaardTus  Pofytmthadon; 

Wm  not  occur 

Cunditiona  to  Avoi± 

None  m  daigrred  use .  - 

imniCMiac;  nvwucwxwa pwoo, \..«wn* 

Hydrogen-Nitrogtarahd  Niirogen-Osygen  oompoindL 

5.  HEALTH  HAZARD  DATA 

Routes  of  Entry;  inhalation,  skin  and  eye  eontacL 

Acute  Effects:  Man  Made  Mineral  Fibers  (MMMF)  are  a  mechanical  irritant  to  skin,  eyei  and  upper  respiratory  system. 

Qironie  Eflects:  Extensive  medical-4cientiiic  research  her  been  conducted  into  the  health  aspects  of  nuneral  fiber  over  the 
past  50  yean.  The  International  Agency  for  Research  on  Cancer  (lARC),  an  agency  lor  The  World  Health 
Ori^tation  (WHO)  has  reviewed  this  research.  The  research  has  included  studies  of  over  50,000 workers 
employed  in  the  indusuy,  and  animal  studies. 
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The  animal  studies  showed  that  minerat  fiber  was  not  a  caici'twgeo  by  inhalation.  Malign^t  turnon 
were  produced  in  animals  when  tarfe  doses  of  mineral  fiber  were  implanted  surgically  or  injectcxi  into 
the  chest  or  abdomen;  bypassing  the  animal's  natural  defense  mechanisms.  As  a  result,  lARC  has 
dassified  minetal  fiber  in  group  2B,  “possibly  cardnogemc  to  humans’*.  No  increased  risk  has  been 
demonstrated  through  inhalation  experimenti  even  at  doses  of 3000  f/ml  over  a  two  year  period. 

The  results  o^'human  studia  showed  somewhat  higher  risk  of  lung  cancer  among  worken  employed  in 
the  industry  during  the  early  days  of  productioa  (1930*1930).  A  variesy  of  cardnogens  used  at  the  time 
and  the  lack  of  dust-suppressing  agents  ocotributed  to  the  hazard. 

The  National  Toxicology  Program  (NT7)  and  the  Occupational  Safety  and  Health  Administrauon 
(OSH.4)  do  not  list  or  regulate  mineral  fiber  as  a  carcinogen. 


6.  EMERGENCY  AND  FIRST  AID  PRQCEDUBES 

Eye  Contact  Rush  with  copious  quantittes  of  water.  Contact  a  physician  if  initaiioo  persists. 
Ifihaiallon:  Remove  to  6esh  air  and  drink  water. 

SlunContact:  Cleanse  with  cold  watec  then  warm  water  and  soap. 

Inflation;  Nor  likely,  conud  physician  if  it  ocousl 


7.  RECOMMENDED  WORK  PRACTICES 


Protect  Eyes: 

Don’t  Rub  or  Scratch  Skin: 


Wearing  iong-sieeved  shirts  and  blouses,  loose  at  the  neck  and  wrisu,  along  with 
long  pants  and  caps  will  pcolect  skin  areas  f.om  coming  in  contact  with  mineral 
vwxrf  fiber.  Loose  eiotbing  prevents  fiber  liotn  nibbing  into  the  skin.  Depend!  ng  on 
Job  oonditiona,  gloves  nnqr  bo  neecBsary. 

Dust  collection  systems  should  be  used  wbenever  mineral  wodi  fiber  exposures  may 
exceedeithercst^iisheddust  standardsorreconunended  fiber  standards.  Operations 
such  as  sawing,  machining  and/or  blowing  mineral  wool  fiber  have  the  greater 
potential  for  high  expomes. 

% 

Safisy  glassin.  gtjijggles  or  Caoe  shields  should  be  wore  whenever  mineni  wool  fiber 
materials  a^beitg  applied  overhead  or  in  areas  where  loose  particles  or  fiben  may 
get  into  tfUi'cyes. 

If  mineral  wool  patticies  and  fibers  accumulate  on  exposed  skin  areas,  do  not  rub  or 
scratch.  Remove  the  material  by  washing  the  skin  thoroughly  but  gently  with  warm 
water  and  mild  soap.  Using  a  good  commercial  skin  cream  or  lotion  after  washing 
may  be  helpful. 


Wear  Respinton :  If  there  is  a  possilrility  that  aiibotne  mineral  wool  fiber  concentrations  may  exceed 

safe  working  levels  or  if  respiratory  discomfon  is  experienced.  lespiraton  should  be 
VKim.  Acceptable  respinton  ait  those  specifically  approved  by  NIOSH  for 
protection  against  duos.  Examples  are  3M  8710  (9910),  etc.  An  appropriate  fit- 
testing  program  must  be  incotpocited  in  the  respiratory  protection  program. 


Wuh  Work  Clothes  Separately:  Work  clothing  vrom  in  areas  where  exposure  to  mineral  wool  fiber  is  possible 

should  be  washed  separately  from  other  household  laundry  to  prevent  fiber  from 
being  transferred  to  other  clothing.  Rinse  the  washing  machine  thoroughly  before  it 
b  used  again.  If  there  is  a  lot  of  fiber  on  clothing,  it  is  beat  to  presoak  and  rinse  the 
gannenis  fust,  prior  to  washing. 


Keep  Wirfc  Areas  Clean:  ^oid  uiuiecessary  handling  ofscrap  materials  by  keeping  waste  disposal  oquipment 

ftr’iiO.«e  to  working  areas  os  possible.  Do  not  let  scrap  material  and  debris  pile  up  on 
i-'ors  and  other  surfaces.  Fbllow  an  organized  housekeeping  program  at  all  times. 


B.l.i 
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8.  ADOmONAL  INFORMATION 

Acronynu  used  in  this  MSDS: 

ACGIH:  American  Conference  of  Governmental  Industrial  Hygienists 

CAS#:  Chemical  Abstracts  Service  Number 

f/ml:  Fibers  per  milliliter 

lARC:  International  Agency  for  Research  on  Cancer 

LEL:  Lower  Exposure  Limit 

iVISHA:  Mine  Safety  and  Health  Administration 

N/A:  Not  Applicable 

NTP:  National  Toxicology  Program 

OSHA:  Occupational  Safety  and  Health  Administration 

PEL:  Prrmissible  Exposure  Limit 

TLV:  ThresholdLimii  Values 

WHO:  World  Health  Organization 


B.l.l 
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Health  and  Safety 
Aspects  of  Refractory 
Ceramic  Fibers 


R«fractory  ceramic  fiber  is  a  syrrthetic  amorphous  glassy 
alumina  silica  product  which  is  created  from  molten 
masses  of  raw  materials  under  highly  controlled  con¬ 
ditions. 

Industnal  Insulations  uses  such  fiber  from  a  number  of 
manufacturers  to  produce  INDO-FORM*  vacuum- 
formed  materials.  I-CUBE^  and  Z-BLOK'*  fiber 
modulas,  and  a  variety  of  fabricated  parts  from  blanket 
and  felt. 

Refractory  ceramic  fiber  (RCF)  has  been  produced  in 
commercial  quantities  Ibr  about  25  years.  Beixutse  of  tfMS 
relativeiy  short  history,  it  has  been  deemed  necessary 
to  establish  through  tasting  whether  or  not  the  health  ef¬ 
fects  of  these  fibes  are  identical  to  those  reported  for 
glass  and  rockwool  fibers.  The  RCF  industry,  through  the 
auspices  of  the  Thermal  Insulation  Manufacturers  Associ- 
tion  (TIMA),  is  sponsoring  animal  inh<ilation  studies  as 
welf  as  epidemiological  studies  of  workers  in  the  industry 
Until  such  time  as  definitive  answers  are  available,  it  is 
advisable  to  follow  certain  common  serrse  work  practices 
designed  to  minimize  exposure.  These  recommendations 
and  the  reasons  for  them  will  be  aivered  in  appropriate 
sections  of  this  publication. 

Skin  Irritation 

Refractory  ceramic  fiber  and  most  glass  fibers  are  very 
simi'ar  In  their  ability  to  cause  skin  and  upper  respiratory 
irritation.  SXIN  IRRITATION  is  experienced  by  some 
workers  in  refractory  fiber  manufacturing  facililies  as  well 
as  some  people  working  with  refractory  fiber-containing 
materials.  This  skin  irritation  and  possible  Inflammation 
is  a  mechanical  reaction  due  to  snarp,  broken  ends  of 
fiber  that  rub  or  become  embedded  in  the  outer  layer  of 


the  skin.  Skin  reactions  vary  directly  with  the  size  and 
the  stiffness  of  the  fiber  handled,  with  fibers  of  large 
diameter  (greater  than  5  micrometers)  being  more  likely 
to  cause  irritation  and  itching.  Irritation  normally  does  not 
persist  for  any  length  of  time  and  can  be  relieved  by 
washing  exposed  skin  areas  gently  in  warm  water  with 
mild  soap. 

Some  individuals  may  be  more  sensitive  to  Imtation  from 
refractory  ceramic  fiber  than  are  others,  and  a  relatively 
small  number  may  be  forced  to  seek  other  types  of 
employment.  The  vast  ma^ty  of  workers,  however,  can 
control  skin  irritation  by  following  the  work  practices 
outlined  at  the  end  of  this  bulletin. 

Upper  Respiratory  irritation 

It  is  possible  that  some  workers  may  experience  tem¬ 
porary  UPPER  RESPIRATORY  IRRITATION  (that  is.  scrat¬ 
chiness  or  burning  of  the  nose  or  throat)  if  airborne 
refractory  fibers  are  generated  during  manufacture  or 
handling  of  refractory  fiber-containing  products.  Like  skin 
irritation,  upper  respiratory  imtation  is  a  mechanical  reac¬ 
tion  to  sharp,  broken  fibers.  It  is  not  an  allergic  reaction 
and  the  irritation  does  not  persist. 

Unprotected  expc^res  to  high  concentrations  of  airborne 
refractory  ceramic  fiber  may  produce  a  transitory  condi¬ 
tion.  usually  manifested  by  coughing  or  wheezing.  Careful 
attention  to  housekeeping  and  proper  work  practices  can 
effectively  control  airborne  refractory  ceramic  fiber  con¬ 
centrations  to  prevent  this  upper  respiratory 
irritation.  The  effects  subside  soon  after  the  worker  is 
removed  from  exposure  and  have  no  known  long-lasting 
impact  on  health. 


After  Service 

Refractory  ceramic  fiber  which  has  been  in  service  at 
elevated  temperatures  (greater  than  lOOOoC)  may 
undergo  partial  conversion  to  chstobalite,  a  form  of 
crystalline  silica  which  can  cause  respiratory  disease 
(silicosis).  This  is  a  consequence  of  the  crystallization  or 
devitrification  of  the  fibers  which  occurs  at  high 
temperatures.  The  amount  of  cristobalite  which  is  form¬ 
ed.  the  size  of  the  individual  crystallites  and  the  nature 
of  the  matrix  in  which  they  are  embedded  are  all  a  func¬ 
tion  of  the  temperature  and  the  length  of  time  the  fiber 
has  been  heated. 

Under  normal  use  conditions,  refnjctory  ceramic  fiber  will 
generally  be  exposed  to  a  temperature  gradient.  Conse¬ 
quently  it  is  most  probable  that  only  the  fiber  nearesl  the 
hot  surface  will  have  an  appreciate  chstobalite  content. 

It  is  also  possible  that  the  devithfled  cristobaiite-containing 
fiber  will  be  more  friable  and  therefore  may  generate  a 
larger  amount  of  dust  when  fiber  Is  removed  from  a  high 
temperature  application.  Experiments  have  not  yet  been 
conducted  to  ascertain  whether  or  not  these  devitnfied 
fibers  are  biolcgicatly  active  in  animals. 

for  these  reasons  particular  care  should  be  taken  dur¬ 
ing  the  •‘tear-out’’  of  refractory  ceramic  fiber  linings  to 
minimize  generation  of  dust.  Adherence  to  proper 
methods  of  duet  suppression  and  control  is  imperative. 
The  most  prudent  approach  is  to  treat  devrtrified  fibers 
as  free  crystalline  silica.  Even  with  adequate  control,  it 
is  recommended  that  a  respirator  approved  by  NIOSH 
for  protection  against  pneumoconiosis-producing  dusts 
be  used  by  all  workers  in  the  area  during  removal 
operations. 

Medical  and  Scientific  Studies 

There  are  no  known  published  reports  in  medical 
literature  dealing  with  the  health  experience  of  people 
who  work  with  refractory  ceramic  fibers.  Two  studies,  one 
in  Europe  and  the  other  in  the  United  States,  are  in  the 
initial  planning  stages  to  study  the  health  of  workers  in¬ 
volved  in  the  manufacturing  of  refractory  ceramic  fibers. 
Initial  results  from  those  studies  will  be  available  in  three 
to  five  years. 

There  are  two  known  investigations  which  have  studied 
the  efteas  of  refractor)'  ceramic  fibers  on  animals.  An 
investigation  by  Davis,  el  al.  in  Edinburgh  has  been  com¬ 
pleted  and  published’.  The  other  study  is  nearing  com¬ 
pletion  at  the  Los  Alamos  National  Laboratories*  and 
should  be  available  for  publication  within  the  nixt  year. 


Summaries  of  the  results  of  the  Davis  study  and  an  in¬ 
terim  report  of  the  Los  Alamos  study  will  be  covered 
below. 

In  his  experiments.  Davis  injected  refractory  ceramic 
fibers  into  the  abdomens  of  ?!'  rats  Intrapantoneal  in¬ 
jection  of  fiber  bypasses  ail  o:  the  animals’  natural 
defenses  and  is  used  as  an  indicator  of  the  relative 
biological  activity  of  fibrous  materials,  although  it  does 
not  duplicate  any  type  of  human  exposure.  In  this  experi¬ 
ment.  three  of  the  32  animals  developed  primary  ab¬ 
dominal  tumors.  Depending  on  riie  dose,  scientists  have 
found  some  tumxx  formation  whan  injecting  vir.ually  all 
types  of  fibers  directly  mto  the  .-bdomen.  Such  results 
from  intraperioneal  injections  hav  :■  been  found  no  mat¬ 
ter  what  the  experience  has  besn  in  inhalation  ex- 
penmonfs. 

Davis  also  exposed  forty-eight  rats  a  refractory  ceramic 
fiber  by  inhalation  for  seven  nour  •  a  day,  five  days  a 
week,  over  a  period  of  224  days.  Ti.e  airborne  dose  of 
fibers  longer  than  5  microns  was  reported  to  be  95 
fibers/cc. 

Animals  sacnficed  at  the  end  of  the  yudy  were  reported 
to  have  an  average  of  5%  pulmonary  fibrosis.  At  the  end 
of  the  study,  eight  of  the  rats  were  found  to  have  tumors 
with  three  animals  demonstrating  lung  carcinomas. 

The  fibrosis  and  carcinoma  found  in  the  Davis  study 
by  inhalation  were  not  expected  and  clearly  point  to  the 
need  for  further  study,  while  raising  the  normal  le'"jl 
of  concern. 

in  1979.  a  large  scale  animaJ  exposure  experiment  was 
begun  at  tne  Los  A'amos  National  Laboratories  involv¬ 
ing  several  types  of  man-made  fioers,  including  refrac¬ 
tory  ceramic  fiber.  In  the  Los  Alamos  stu'';,  two  animal 
models  were  used — rats  and  hamsters.  The  rats  were 
of  a  different  strain  than  the  ones  used  in  the  Oavis 
study  mentioned  above.  The  Los  Alamos  study  i.*3  not 
yet  complete  Results  to  date  concerning  refractory 
ceramic  fiber  will  be  summarized  here  and  updated 
when  the  study  is  completed. 

To  date,  inhalation  experiments  involving  rats  show  no 
cancer  or  fiorosis  in  twenty-five  animals  examined  this 
conflicts  sharply  thus  far  with  the  Davis  study.  Inhalation 
experiments  on  hamsters  showed  one  cancer 
(mesothelioma)  in  fifty  animals  but  no  fibrosis  was 
observed.  One  of  1 57  control  animals  developed  a  spon- 
taneous  tumor  without  exposure  to  fibers.  The  exposures 
were  conducted  al  200  f/cc.  6  hours  a  day.  5  days  a 
wee'K  for  24  months. 


The  researchers  at  Los  Alamos  also  performed  intra- 
peritoneal  injections  of  refractory  ceramic  fiber  using  both 
hamsters  and  rats.  Most  of  the  hamsters  did  not  tolerate 
the  initial  injection  of  the  fiber  into  their  abdomens  and 
died  immediately  after  injection.  Of  the  five  animals  so 
far  reported  who  survived  the  injection,  no  tumors  were 
found.  Nineteen  of  the  twenty-two  rats  examined 
developed  tumors  (primarily  mesotheliomas)  after  Intra- 
peritoneal  injeclicn  of  refractory  ceramic  fiber.  This  result 
was  very  different  from  the  results  obtained  by  Davis. 

While  the  results  from  the  Davis  and  Los  Alamos  studies 
are  conflicting  in  many  ways,  there  is  little  doubt  a  higher 
level  of  caution  now  exists  about  the  possible  health  im¬ 
plications  of  exposure  to  refractory  ceramic  fiber.  In  order 
to  help  cfanfy  some  of  the  uncertainties  raised,  new 
studies  have  been  designed  and  funded  by  TIMA  to  study 
the  human  experience  as  well  as  further  animal  studies 
with  nefractory  ceramic  fibers.  This  effort  will  begin  in  late 
1985  and  begin  producing  results  m  three  to  five  years. 
Until  more  is  known  about  the  possible  health  effects  of 
refractory  ceramic  fiber,  care  sfxtuld  be  taken  wfien  us¬ 
ing  these  products  as  detailed  in  this  document. 

Recommended  Handling  Procedures— 
Occupational  Exposure 
Guideiines/Limits 

Refractory  ceramic  fiber  (RCF)  is  not  currently  regulated 
m  the  occupational  environment  by  any  Federal  or  State 
health  agency.  Industrial  Insulations  and  others  have 
established  a  workplace  exposure  guidefine  (WEG)  of  2.0 
fibers/cubic  centimeter  (f/cc)  as  a  result  of  the  medical 
and  scientific  findings  available  at  this  time.  The  WEG 
refers  to  an  airborne  concentration  of  a  substance,  time 
weighted  for  a  7  to  8  hour  workday  and  a  40  hour 
workweek,  under  which  it  Is  believed  that  nearly  all 
workers  may  be  repeatedly  exposed  day  after  day  without 
adverse  health  effects.  No  employee  should  work  without 
protection  in  environments  where  tlie  airborne  concen¬ 
trations  exceed  10  f/cc  even  for  short  periods  of  time. 

Industnal  Insulations  is  mionitoring  the  fiber  dust  levels 
in  its  olants  and  is  committed  to  maintain  levels  wen  below 
ZO  fibers/cc.  In  mast  operations  levels  below  0.5  fibers/cc 
will  be  maintained - 

Industrial  hygiene  monitoring  data  otitained  under  typical 
field  conditions  indicate  that  in  confin.ed  areas  with  poor 
exhaust  ventilalion  it  is  entirely  possible  to  exceed  the 
WEG  of  2.0  f/cc.  In  such  situations,  lernpcirary  exhaust 
ventilation  should  be  installed.  If  this  is  not  feasible,  the 


use  of  respiratory  protection  and  specified  work  practices 
must  be  required,  as  dotailed  elsewhere  in  this  document. 

Refractory  ceramic  fiber  poses  an  additional  health  con¬ 
cern  after  the  product  has  been  in  sea  ice.  Crystalline 
silica  in  the  form  of  cristobalite  is  formec.  Typically  bulk 
material  contains  greater  than  20  per  cent  cristobalite 
while  respirable  gravimetric  samples  contain  greater 
than  15  per  cent  cristobalite.  Cristobalite  exposures 
may  cause  lung  disease  (silicosis)  if  overexposure  oc¬ 
curs.  The  Occupational  Safety  and  Health  Administra¬ 
tion  (OSHA),  United  States  Department  of  Labor 
regulates  exposures  to  cristobalite  under  29  CFR 
1910.1000,  table  Z-3  •  Mineral  Dusts.  One  half  the  value 
calculated  from  the  mass  formula.  (1  Omg/m*)  /  (%Si02 
+  2).  is  used  to  determine  the  appropriate  permissi¬ 
ble  exposure  limit,  i.e.  18%  cristobalite  ’/i  (10)/(18  + 
2)  »  0.25  mg/m*. 

Recommended  Work  Practices 

The  procedures  recommended  in  the  following  section 
are  good  practices  that  apply  when  working  where  all 
types  of  dust  can  be  generated.  However,  even  though 
it  is  thought  that  they  apply  in  only  a  fraction  of  the  con- 
ditons  expected  with  the  use  of  RCF  products,  some 
recornmendations  are  given  for  work  environments  where 
industrial  hygiene  measurements  exceed  values  given 
elsewhere  in  this  documern.  Also,  some  recommenda¬ 
tions  are  only  applicable  to  after  service  work  with  these 
prc  ducts. 

Loose  Clothing.  Wearing  long-sleeved  shirts  and 
blouses,  loose  at  the  neck  and  wrists,  along  with  long 
pants  and  caps  will  protect  skin  areas  from  coming  in 
contact  with  refractory  ceramic  fiber.  Loose  clothing  also 
helps  prevent  fiber  from  rubbing  into  the  skin.  Depen¬ 
ding  on  job  conditions,  gkjves  may  be  necessary. 

Minimize  Dust.  Mechanical  dust  collection  systems 
should  be  used  whenever  refractory  ceramic  fiber 
mateiials  are  machine  sawed  or  sanded.  Handling  and 
cutting  should  be  done  in  a  manner  that  will  create  the 
least  amount  of  airborne  dust. 

Skin  Irritation.  If  refractory  ceramic  fiber  particles  ac¬ 
cumulate  on  exposed  skin  areas,  do  not  rub  or  sc.'atch. 
Remove  the  particles  by  washing  the  skin  thoroughly  but 
gently  with  warm  wafer  and  mild  soap.  Using  a  good  com¬ 
mercial  skin  cream  or  lotion  after  washing  may  be  helpful. 

Eye  Protection.  Safety  glasses,  goggles,  or  face  shields 
should  bo  worn  whenever  refractory  ceramic  fiber 
materials  are  being  applied  overhead  or  in  areas  wnere 
loose  panicles  may  get  into  the  eyes. 


Respirators.  Respiratory  protection  must  be  worn  to 
protect  against  breathing  air  contaminated  with  poten¬ 
tially  harmful  materials  such  as  refractory  ceramic  fiber 
and  cristobalite.  Acceptable  respirators  are  those  ap¬ 
proved  by  NIOSH  for  usage  in  specific  airborne  con¬ 
centrations. 

Refractory  Ceramic  Rber  Exposure 
Respirators 

Respirator  users  should  be  instructed  as  to  the  proper 
use  of  respirators  and  their  limitations,  and  must  be  fit- 
tested  to  assess  the  quality  of  fit.  To  test  the  respirator, 
cover  the  air  inlets  with  the  palm  of  the  hand,  inhale  so 
the  facepiece  collapses  slightly,  then  hold  breath  for  a 
few  seconds  to  see  that  It  remains  collapsed  and  there 
are  no  leaks.  Another  method  is  to  place  a  substance 
with  a  distinct  odor  or  taste  near  the  respirator  seal.  It 
should  be  undetectable  if  the  respirator  fits  vvell. 

Disposable  respirators  should  be  discarded  when  soiled 
or  when  breathing  resistance  is  noticed  by  the  wearer 
For  exposures  in  the  2-S  f/cc  range,  disposable 
respirators  such  as  the  Model  671 0  are  appropriate. 

Non-disposable  typM  must  be  regularly  cleaned,  in¬ 
spected  and  maintained. 

A  wearer  of  respiratory  protection  experiencing  breathing 
difficulty  while  using  respirators  should  be  evaluated  by 
a  physician  to  determine  the  ability  of  the  worker  to  wear 
a  respirator. 

Personal  Protective  Equipment.  In  work  situations  in 
which  engineering  controls  and/or  local  exhaust  ventila¬ 
tion  are  either  technicaity  not  feasible  or  insufficient  to 
reduce  the  airborne  concentrations  of  refractory  ceramic 
fibers  to  below  a  time  weighted  average  of  2  f/cc,  the 
following  clothing  guidelines  are  recommended; 

1.  Special  clothing.  Provide  and  require  the  use  of 
special  clothing,  such  as  coveralls  or  similar  whole-body 
clofhing,  head  coverings,  gloves,  and  foot  coverings  for 
any  employee  exposed  to  airborne  concentrations  of 
refractory  ceramic  fibers  which  exceed  a  ceiling  of  10  f/cc. 
Provide  changing  rooms  for  employees  working  regular¬ 
ly  in  such  an  environment. 

2.  Clothet  lockers.  Provide  two  sep.araie  lockers  or  con¬ 
tainers  for  each  employee,  so  separated  or  isolated  as 
to  prevent  contamination  of  the  employee’s  street  clothes 
from  work  clothes. 


3.  Laundering.  Laundering  of  clothing  contaminated  with 
refractory  ceramic  fibers  shall  be  done  so  as  to  prevent 
the  release  of  airborne  fibers  in  excess  of  the  2.0  f/cc 
WEG. 

Housekeeping.  Avoid  unnecessary  rehandling  of  .scrap 
materials  by  keeping  waste  disposal  equipment  as  dose 
to  working  areas  as  possbie.  Don't  let  scrap  material  and 
debris  pile  up  on  floors  and  other  surfaces.  Follow  an 
organized  housekeeping  program  at  all  times.  Vacuum 
dust  with  equipment  fitted  with  HEPA  filter.  If  sweeping 
IS  necessary,  use  a  dust  suppressant. 

Waste  Management.  Wastes  generated  during  applica¬ 
tion.  demolition,  breakage  or  spillage  are  not  hazardous 
wastes  as  defined  by  flCRA  (40  CFR  Part  261).  Comply 
w.1h  federal,  slate  and  local  regulations.  Method  of 
disposal-Jandfiii.  RQ-N/A. 


Footnotes 

I.  J.M.G.  Davis.  J.  Addison,  R.E.  Bolton,  K.  Donaldson, 
A.D.  Jones  &  A.  Wright,  "The  Pathogenic  Effects  of 
Fibrous  Ceramic  Aluminum  Silicate  Glas.'i  Administered 
to  Rats  by  Inhalation  or  Peritoneal  Injection,”  Biological 
Effects  of  Man-made  Mineral  Fibers.  Vol.  2.  p.303. 


2.  D.M.  Smith,  Princpal  Investigator;  Interim  Progress 
Report  to  Medical  Scientific  Committee  of  TIMA.  Personal 
communication  dated  March  29.  1985. 
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IMSPBCTIOM  FOR  SHI PING  DAMAGE 


L&L  SPECIAL  FURNACE  CO., INC. 


BE  SURE  you  INSPECT  THE  FURNACE  AS  SOON  AS  IT  ARRIVES.  ANY  CLAIMS 
FOR  DAMAGE  MUST  BE  MADE  IMMEDIATELY.  IT  IS  THE  CUSTOMER'S 
RESPONSIBILITY  TO  COLLECT  FROM  THE  INSURANCE  COMPANY  IF  THERE  IS 
ANY  DAMAGE. 

In  inspecting  a  shipment; 

(1)  Count  all  the  cartons  and  compare  with  the  number  shown  on 
the  freight  bill  and  the  Bill  of  Lading. 

(2)  Look  at  the  name  on  each  carton.  Is  it  addressed  to  you? 

(3)  In  case  of  damage  or  missing  cartons,  before  you  sign  the 
freight  bill,  write  a  full  description  of  the  breakage  or 
damage  or  shortage  on  all  copies  of  the  freight  bill. 

(4)  Make  your  notations  as  specific  as  possible  to  protect 
yourself  in  the  event  that  concealed  damage  is  subsequently 
discovered . 

(5)  Open  all  cartons  as  soon  as  possible. 

CLAIMS  FOR  DAMAGED  OR  LOST  FREIGHT;  The  Bill  of  Lading  is  an 
acknowledgement  by  the  transportation  company  of  the  receipt  in 
good  condition  of  the  shipment  covered  by  the  invoice.  Once  the 
freight  company  has  accepted  the  goods  from  the  manufacturer, 
they  are  insured,  and  if  damage  should  occur,  full  liability  is 
with  the  carrier  and  not  the  manufacturer.  The  consignee  must 
file  a  claim  directly  with  the  carrier  for  any  damages  occurring 
during  shipment  or  final  delivery.  Because  safe  delivery  of  a 
shipment  is  the  responsibility  of  the  carrier,  it  is  imperative 
chat  you  inspect  the  shipment  at  the  time  of  arrival  before 
signing  the  freight  bill.  If  you  sign  a  clear  delivery  receipt 
(one  signed  without  exceptions)  and  later  find  a  shortage,  or 
damage,  you  will  be  liable. 

CONCEALED  DAMAGE;  In  case  of  concealed  damage,  save  all  boxes  and 
packing  material,  and  contact  the  transportation  company 
immedT^^  y  "and  ask  for  an  inspection  by  the  transportation 
company's  agent.  If  the  request  is  made  by  phone,  you  must 
confirm  it  in  writing.  This  request  should  be  made  within  15 
days  after  delivery.  This  is  necessary  before  filing  a  claim. 
At  time  of  inspection,  require  the  inspector  to  give  you  a 
concealed  damage  report,  stating  the  condition  of  goods  he  has 
examined.  It  is  his  duty  to  do  this  and  you  should  insist  upon 
it.  Unless  you  do  this,  the  transportation  companies  will  not 
entertain  any  claim  for  damage.  File  claim  promptly,  but  in  no 
case  later  than  9  months  from  date  of  delivery.  The  concealed 
damage  report,  along  with  copies  of  the  invoice,  the  Original 
Bill  of  Lading,  and  the  Freight  Bill  will  properly  support  a 
claim. 

LOOKING  FOR  CONCEALED  DAMAGE:  Inspect  all  bricks  (especially  the 
roof)  after  removing  the  interior  brace.  Look  for  hairline 
cracks .  Inspect  all  components  inside  the  control  panel.'*  Is 
everything  tight? 
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REASSEMBLY  AND  PREPARATION  OF  XL,  XT,  AND  TP  FURNAC!:L 


CONTROL  PANELS;  On  many  furnaces  with  separate  control  panels, 
the  panels  have  been  demounted.  Attachment  is  fairly  straight 
forward.  All  wires  are  marked  for  proper  cjr.nection  in  the  back 
of  the  furnace.  See  the  wiring  diagram. 

LEVELING;  Take  off  the  skids  and  insert  bolts  in  the  welded  n;:ts 
Tn  the  base  of  the  legs.  Level  furnace.  This  is  important 
because  your  work  could  possibly  roll  off  an  unlevel  hea’-th  and 
damage  the  furnace  lining. 

DOOR  PREPARATION;  Most  furnaces  are  shipped  with  the  door 
attached;  door  preparation  in  these  cases  is  straightforward. 
Simply  remove  any  packing  material  and  tighten  any  clamping  or 
hinge  hardware  that  may  have  worked  loose  in  shipment. 


BE  SURE  THAT  THE  HARDEHED  BOLTS  THAT  GO  INTO  THE  DOOR  AND  ACT  ^ 
HINGE  PINS  ARE  IN  AS  DEEP  AS  THEY  CAN  GO  AND  THAT  THE  LOCK  HUTS 
A^E  VERY  TIGHT.  See  Routine  Maintenance  Procedures. 

See  Vertical  Door  Installation  Instructions  located  in  the 
OPTIONS  INSTALLATION  Section  if  the  furnace  is  provided  with  this 
option. 

INSTALLING  HEARTH;  (This  applies  to  standard  cordierite  ceramic 
hearths,  silicon  carbide  hearths,  and  alloy  hearths.  See 
specific  sections  or  separate  instructions  on  special  hearths). 

Hearth  must  be  raised  above  the  bottom  elements  at  least  1-1/2". 
The  more  space  provided,  the  better  the  uniformity  will  be.  If 
the  hearth  is  not  raised  above  the  elements,  the  elements  will 
overheat  and  the  hearth  could  crack. 

Included  with  the  hearth  are  ceramic  standoffs.  Evenly  distribute 
the  load  of  the  hearth  on  the  standoffs.  If  your  loading  is 
unusually  heavy  or  if  you  breaA  a  hearth  it  is  suggested  that  you 
purchase  more  of  these  standoffs.  See  below  for  normal  hearth 
loadings.  The  standoffs  may  be  cemented  to  the  bottom  firebrick. 

Also,  you  may  choojse  to  use  hard  firebrick  to  support  the*  hearth. 
These  can  be  cut  and  rubbed  to  make  leveling  of  the  hearth 
easier.  When  hearth  is  in  place,  final  leveling  may  be  done  with 
the  furnace  leveling  bolts.  You  may  want  to  cement  into  plate 
hard  firebrick  bum.pers  along  the  sides  and  in  the  back  to  keep 
the  hearth  plate  from  shifting.  Be  careful  if  you  do  this  so 
that  the  side  and  bottom  bricks  are  nor  cemented  together  and 
that  no  elements  are  covered.  You  can  purchase  "Hard  Firebrick" 
and  "Refractory  Cement"  direct  from  L  4  L.  Hearth  should  be 
placed  equidistant  from  sides,  back  and  door  so  that  there  is  an 
air  space  betwen  hearth  and  all  sides. 
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REASSHMBLY  AND  PREPARATION  OF  XL,  XT,  AND  TF  FURNACES 


STANDARD  CORDIERTTE  HEARTHS  FOR  XL,  XT,  AND  TF  SERIES  FURNACES 


MODEL 

NO. 

OF 

PLATES 

PLATE 

SIZE 

STANDARD 

HEARTH 

LOADING 

NO.  OF 
HEARTH 
SUPPORTS 

XT  12 

1 

11" 

X 

11" 

■  125  LES. 

4 

XT  15 

1 

13" 

X 

13" 

175  LBS. 

5 

XT  18,  XT84 

1 

16" 

X 

16" 

250  LBS. 

6 

XT24,  XT  28 

2 

11" 

X 

22" 

500  LBS 

6 

XT  30,  XT  34 

4 

13" 

X 

13" 

700  LBS. 

5 

XT  36,  XT  48 

4 

16" 

X 

16" 

1000  LBS. 

6 

XL  524 

1 

13" 

X 

22" 

300  LBS. 

6 

XL  814,  XL  824,  XL 

418  1 

16" 

X 

22" 

350  LBS. 

8 

XL  816,  XL  836 

2 

16" 

X 

16" 

500  LBS. 

12 

XL  848 

3 

16" 

X 

16" 

750  LBS. 

16 

XL  236 

3 

11" 

X 

22" 

750  LBS. 

18 

XL  214,  XL  244 

2 

11" 

X 

22" 

500  LBS. 

12 

XL  248 

4 

11" 

X 

22" 

1000  LBS. 

24 

XL  272 

6 

11" 

X 

22" 

1500  LBS. 

36 

TF  3248,  TF  3348 

4 

13" 

X 

22" 

1200  LBS 

24 

TF  3272,  TF  3372 

6 

13" 

X 

22" 

1800  LBS. 

36 

TF  3436,  TF  3636 

4 

16" 

X 

16" 

1000  LBS. 

24 

TF  3448,  TF  3648 

4 

16" 

X 

22" 

1400  LBS. 

32 

TF  3472,  TF  3672 

6 

16" 

X 

22" 

2100  LBS. 

48 

For  odd  sired  hejirths  or  larger  ones  figure  approx iit.a tel y 
1  lb.  per  square  incn  loading. 


MISCELLANEOUS  PREPARATION;  Vacuum  out  furnace  interior  for  any 
dust:  particles  that  may  have  co;r.e  loose  during  shipment.  Pay 
particular  attention  to  keeping  dust  out  of  element  holders. 
Vacuum  out  control  panel  to  make  sure  that  any  metaldust  left  over 
from  manufacturing  is  removed.  IF  THERE  IS  ANY  METAL  DOST  IN  THE 
CONTROL  PANEL  IT  MUST  REMOVED  TO  PREVENT  A  POSSIBLE  SHORT 
CIRCUIT.  ” 

OPTIONS;  Install  all  unattached  optional  equip:rent  per  specific 
Tnst.riictions  found  in  the  OPTIONS  INSTALLATION  Section.  Those 
include  f  1  owme  ter/resgu  1  ator  system,  finishing  inert  cane, 
installing  recirculation  muffle,  etc. 

NOTE:  Do  not  place  hearth  standoffs  directly  over  elements. 

NOTE;  Be  sure  to  protect  bottom  elsments  from  any  electrically 
conductive  material  that  may  fall  into  the  elements,  (such  as 
carbon,  steel,  copper,  etc.) 
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ELECTRICAL  HOOKOP 


Read  and  understand  the  wiring  diagram(s)  included  with  the 
instructions.  The  wiring  information  is  normally  split  into  the 
Heating  Element  Schematic  and  the  Controls  Schematic.  All 
information  relating  to  actual  power  requirements  is  included  in 
the  Heating  Element  Schematic.  CAOTION;BB  SURE  THAT  POWER  SUPPLY 
RATING  IS  ADEQUATE  ACCORDING  TO  THE  POWER  REQUIREMENTS  SHOWN  ON 
the  SCHEMATIC.  6TH¥rWISE,  IfOTT  WTIZ  T^VeRHEAT  YOUR  WIRING  SUPPLY 
AMD  THIS  COULD  CAUSE  A  FIRE. 

Operation  of  the  controls  is  described  in  the  Sequence  of 
Operations  written  on  the  Controls  Schematic.  All  Control 
Schematic  drawings  include  the  overtemperature  control  and  safety 
contactor  option;  if  your  furnace  was  ordered  without  this, 
disregard  the  components  and  operations  description  shown  on  the 
Schematic.  Should  this  option  ever  be  desired,  the  Control 
Schematic  shows  how  to  hook  it  into  the  system.  A  kit  is 
available  from  the  factory  for  this.  All  interconnections 
between  the  Controls  and  the  Heating  Elements  ate  as  described  in 
the  wiring  diagram(s). 

All  information  concerning  voltage,  amperage,  motor  ratings, 
temperature  limitations,  serial  number,  etc.,  is  listed  on  tht 
data  plate.  This  is  normally  located  on  the  back  of  the  furnace 
or  control  panel. 

VERY  IMPORTANT;  Check  control  transformer  jumpers  for  proper 
hook  up.  These  are  normally  set  for  the  nameplate  voltage  at  the 
factory,  but  in  some  cases  could  inadvertently  have  been  set  for 
240  volts.  If,  for  instance,  this  happened  for  a  480  volt 
furneice,  the  transformer  will  fail.  Output  is  always  120  volts, 
unless  stated  elsewhere  in  Schematic. 

Check  inside  control  panel  to  make  sure  there  is  no  metallic  dust 
from  manufacturing.  If  so  vacuum  out  control  panel. 

In  all  furnaces  with  side  mounted  control  panels,  all  power 
connections  are  in  the  panel.  Bring  in  power  through  the  top  or 
side  of  the  panel  and  connect  to  the  power  terminal.  Power  coming 
in  must  be  supplied  from  a  fusible  disconnect  switch  located 
within  6  feet  of  the  furnace  (unless  furnace  is  supplied  with 
this  already  as  on  the  J.I.C.  Control  System  Option.) 


ELECTRICAL  HOOKOP ;C. 3 . 1 . 1 


2/1/65 


FIRST  FIRING  AND  CURING  FOR  FURNACES  WITH  CASTABLE  HEARTHS 


After  proper  hook-up  to  pov;er ,  check  control  system  for 
proper  operation  at  low  temperature  ranges  (below  200°F.)  Make 
sure  heating  circuits  are  drawing  the  proper  current  with  an 
ammeter . 

Make  certain  that  control  thermocouples  are  immersed  into 
the  firing  chamber  at  least  1-1/2”.  CADTIONr  IF  THERMOCOUPLES  ARE 
NOT  MEASURING  TEMPERATURE  INSIDE  THE  FURNACE  CHAMBER  THEN  THEY 
COULD  CAUSE  THE  FURNACE  TO  OVERFIRE. 

Set  temperature  control  to  150®F.,  and  input  controls  to  50%, 
turn  controls  on-  and  wa.tch  to  make  sure  ,the  furt^-.ce  fires  no 
higher  than  150°^*  eitner  zone.  Keep  at  ^ hour. 

After  first  hour,  raise  temperature  to  200°F.  for  1  hour.  Then 
raise  to  250°f.  and  soak  there  for  6  hours. 

Raise  the  furnace  up  to  lOOO^F.  at  50°F,  per  hour.  Soak  ar 
1000®F.  for  6  hours. 

After  the  drying  period,  continue  firing  at  a  rate  of  75®F.  per 
hour  up  to  the  maximum  temperature  at  which  you  will  be  using  the 
furnace. 

Allow  the  furnace  to  cool,  with  power  off,  dov;n  to  room 
temperature  with  the  door  closed. 


CRITICAL  NOTE;  It  is  absolutely  critical  that  the'  first  fixing  of 
the  furnace  be  done  no  faster  than  this  prescribed  cycle.  The 
water  in  the  firebrick  and  cement  must  be  driven  off  slowly. 
Otherwise  the  steam  that  will  be  created  will  cause  cracks  and 
extensive  damage  in  the  firebrick  lining.  L&L  Special  Furnace 
Co. fine,  does  not  cover  this  sort  of  damage  in  the  warranty. 
***************************************************************** 
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GENERAL  INFORMATION  CONCERNING  FURNACE  OPTIONS 


Furnaces  may  be  ordered  with  many  different  types  of  options.  If 
any  options  are  included  with  this  unit,  instructions  for 
operating  the  furnace  with  them  are  included  in  this  section. 

Some  options  are  available  which  may  be  purchased  later  after  the 
furnace  has  been  installed.  These  would  require  installation  by 
the  customer;  skilled  installation  assistance  is  available  from 
L&L  Special  Furnace  Co., Inc.,  on  a  per  diem  basis.  Contact  the 
factory  for  more  information. 

Somt;  of  these  options  include: 

CONTROL  OPTIONS 

*  Kest  Model  2050  Program  Control 

(This  can  be  directly  substituted  for  tne  West  2070) 

(N'OTE:  It.  would  be  difficult  to  substitute-  the  Honeywell  511 
program  control  because  of  the  larger  panel  opening  required.) 

*  Overtemperature  Control  and  Safety  Contactors 

(All  panel  cutouts  and  contactor  plate  holes  are  already  in 
place.  Some  careful  rewiring  is  necessary.) 

*  Temperature  Recorders 

(Several  types  are  available.  These  can  be  supplied  in  a 
separate  control  panel  with  their  own  power  supply.) 

*  Type  X  Flexible  Thermocouple  (Direct  Substitution.) 

*  Type  X  Thermocouple  with  Alloy  Protection  Tube 
(This  is  an  easy  substitution.) 

*  Type  R  Thermocouple 

(NOTE:  The  West  2070  and  the  West  2050  controls  can  be 
converted  from  type  K  to  type  R  by  the  factory.  Check  with 
factory  concerning  other  controls'  convertibility.) 

HIGH  ONIFORMITY  OPTIONS 

*  Turboconvection  Fan  System  (Limits  temperature  to  1875°e.) 

(This  requites  drilling  a  hole  in  the  roof  and  some  rewiring.) 

*  Recirculation  Muffle  (1400°f.  or  1875°F.) 

(This  is  easy  to  install.  It  will  reduce  the  inside  dimension:; 
and  upper  temperature  limit  of  the  furnace.) 

ATMOSPHERE  OPTIONS 

*  Venturis:  Air  Operated  and  Motor  Driven 

(Tne  air  operated  venturi  is  very  easy  to  install;  the 
motorized  one  takes  some  wiring  and  carefully  cutting  of  the.* 
case . ) 

*  Inert  Atmosphere  Sealed  Case  with  Flo'wm.eter/Regularor 

(KOTS;  A  kit  to  retrofit  just  the  woven  ceramic  fiber  door 
seal  onto  thc'  furnace  is  also  available.  This  can  be  helpful 
in  preventing  door  seal  damage  and  in  increasing  uniformity 
within  the  furnace.) 
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GENERAL  INFORMATION  CONCERNING  FURNACE  OPTIONS 


HEARTH  OPTIONS 


*  Silicon  Carbide  Hearth 

*  330  Alloy  or  235  MA  Alloy  Hearth 

*  Stainless  Steel  Hearth 

(All  these  hearth  plates  are  easy  to  install.  If  you  wish  to 
cement  in  brick  hearth  supports  like  the  factory  normally 
supplies  with  these  hearth  plates  it  is  fairly  easy  and 
drawings  will  be  supplied.) 

*  Piers  for  Forklift  Loading  (Can  Use  Seal  Bricks  with  Cement) 
(Normally  when  this  is  done  by  the  factory  a  special  bottom 
firebrick  is  made  with  special  element  spacing  on  the  bottom. 
It  would  be  very  difficult  to  provide  such  a  special  bottom.) 

DOOR,  QOBNCU  TANK,  AND  HISCBLLANEOOS  OPTIONS 

*  Peephole  Assembly 

(Requires  some  hole  saw  drilling.) 

*  Quench  Tank  with  Drain  and  Casters 

*  Quench  Tank  with  Drain,  Forced  Agitation,  and  Cooling  Coil 

*  Stand  for  Bench  Models 

*  Counterbalanced  Vertical  Door 

*  Pneumatic  Operator  for  Vertical  Door 

(Note:  Either  of  these  two  vertical  door  options  would 
require  skilled  assistance  from  L&L.) 

See  the  INDEX/FURNACE  DESCRIPTION  section  for  complete 
descriptions  of  these  options. 
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GEITERAL  THEORY  OF  OPERATION  AND  CONSTRUCTION  (XLG  GAS  FIRED) 


Your  L&L  Special  Furnace  Co., Inc.,  furnace  Is  a  high  teaperature 
gas  fired  box  furnace.  The  gas  firing  system  consists  of  a  complete 
gas  train  designed  to  NFPA  standards  for  flame  safety.  The  burner  is 
an  Eclipse  Minimatic  50HK6  burner.  A  bypass  pilot  system  is  used  to 
maintain  ignition  after  light  up.  An  ignition  transformer  and  spark 
plug  are  used  to  start  the  burner.  See  the  gas  flow  diagram  for 
specific  information  on  how  the  system  is  piped.  Note  that  there  are 
two  redundant  solenoids  for  the  main  gas  flow.  Various  interlocks 
prevent  flow  of  gas  under  differing  conditions. 

The  furnace  is  mostly  insulated  with  2300'*F  ceramic  fiber  Pyroblock 
modules  which  are  6"  thick.  The  bottom  is  insulated  with  various 
layers  of  low  density  castable  (on  top) ,  insulating  firebrick  and 
back  up  calcium  silicate.  This  provides  a  lightweight  but  strong 
hearth  insulation  base  for  the  work. 

The  control  system  consists  of  several  components.  Typically,  a 
Honeywell  UDC  3000  or  other  brand  of  temperature  control  controls 
the  furnace  temperature,  and  a  Honeywell  UDC  2000  or  other  brand 
overtemperature  control  protects  against  an  overtemperature 
condition.  Optionally  available  are  program  controllers  to  control 
temperature  rise.  The  thermocouples  for  the  temperature  control  and 
the  overtemperature  control  are  Type  K.  The  thermocouples  are  usually 
located  inside  the  chamber  near  the  center,  with  the  overtemperature 
thermocouple  located  closer  to  the  top,  hotter  portion  of  the 
chamber.  The  two  controls  will  read  at  different  temperatures.  You 
can  set  the  overtemperature  control  at  2100®F. 

The  control  feeds  a  4-20  ailliamp  signal  to  an  Eclipse  Series  EHP-3 
Medium  Torque  Actuator.  The  actuator  rotates  in  proportion  to  the 
signal  of  the  control  and  provides  true  proportioning  control.  The 
actuator  turns  a  damper  for  both  the  gas  and  the  combustion  air.  Note 
that  the  combustion  air  is  never  turned  completely  off.  This 
percentage  of  output  is  "tuned"  by  means  of  the  Proportional  Band 
(Gain) ,  Rate,  and  Reset,  adjustments  in  the  controller 
circuit. The  actuator  motor  is  filled  with  oil  for  Ixabrication  and 
cooling.  Typically  this  does  not  need  to  be  changed.  See  actuator 
Instructions  (Eclipse  1-325  Info  of  12/91)  for  more  detail.  The 
actuator  takes  about  6  seconds  to  drive  in  either  full  direction. 

Also  optionally  available  are  several  types  of  temperature  recorders, 
normally  supplied  with  a  separate  thermocouple.  Most  furnaces 
are  additionally  equipped  with  an  overtemperature  protection 
control  with  safety  back  up  contactors.  All  controls  and  control 
components  are  normally  mounted  in  one  removable  control  panel 
which  is  specially  made  for  the  exact  configuration  of  options 
that  you  have  ordered. 
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OPERATION  OF  THE  CONTROL  PANEL 


OPERATION  OF  THE  ON/OFF  SWITCH:  To  activate  furnace,  turn  on  main 
power  at  the  fused  disconnect  switch  and  then  push  the  On/Off 
switch.  This  is  an  oiltight,  maintained  contact  push  button  type 
switch  which  has  an  internal  pilot  light  to  indicate  "ON.”  When  the 
switch  is  turned  on,  the  pilot  light  lights,  and  the  control 
circuit  is  activated.  Pushing  the  switch  again  turns  off  the 
control  circuit  and  the  pilot  light. 

When  the  on/Off  switch  is  started,  and  if  the  appropriate  pressure 
switches  are  closed,  the  internal  purge  timer  (on  the  Flame  Safety 
nodule)  starts  timing  out.  The  Purge  Timer  pilot  light  lights  and 
remains  lit  until  the  Purge  Timer  times  out. 

OPERATION  OF  THE  BURKER/ALARM  SELECTOR  SWITCH!  Tum  this  to  "ON"  after 
the  Purge  Timer  pilot  light  goes  off.  This  acts  as  an  interlock  in  the 
flame  safety  system  and  starts  the  pilot  gas  solenoid  valve. 

When  Shutting  the  furnace  down,  tum  this  switch  to  off  -  but  keep  the 
main  on/off  switch  on  to  allow  the  combustion  blower  to  cool  the 
burner  block  down. 


OPERATION.  OF  THE  START  BURNER  SWITCH;  When  the  Purge  Cycle  is 
complete,  and  the  furnace  is  ready  to  start  heating,  press  the  Start 
Burner  pushbutton  and  hold  for  several  seconds.  When  the  pilot  flame 
is  established,  the  Pilot  On  pilot  light  turns  on.  With  the  flame 
safety  system  satisfied,  the  main  burner  solenoid  valves  open  and  the 
gas  burner  fires  a:  the  rate  called  for  by  the  temperature  control. 

OPERATION  OF  THE  DOOR  LIMIT  SWITCH:  All  floor-model  furnaces  in  the 
XLG  Series  are  equipped  with  a  door  cut  off  switch.  This  cuts  off 
power  to  the  main  gas  solenoid  valve,  turning  the  burner  to  low  fire 
when  the  door  is  opened.  When  the  door  is  closed,  a  time  delay  relay 
prevents  the  main  gas  solenoid  vlave  from  opening  for  a  short  interval 
to  allow  the  chamber  pressure  to  stabilize. 
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HO  EYWELL  UDC  5000  TEMPERATURE  CONTROLLER  OPERATION 


IMPORTANT:  This  LSL  Special  Furnace  Co., Inc.,  furnace  in  equipped 
with  the  Honeywell  UDC  UDC  5000  Temperature  Control  described 
below.  Many  are  also  equipped  with  an  Overtempcraturc  Control 
system.  It  is  the  user’s  respons i bi li ty  to  read  and  understand  the 
control  manufacturer's  instructions.  Be  sure  to  fill  out  anv 
control  warranty  cards  and  send  back  to  the  control  manfacturer. 


NOTE :  The  user  must  monitor  the  furnace  and  controls  for 
failure.  L&L  Special  Furnace  Co., Inc...  assumes  no 
responsibility  for  any  losses  or  damages  caused  by  the 
malfunction  of  temperature  controls.  We  stronnlv  recommend 

the  use _ of  a  separate  safety  control  with  high  tnmperaturn 

eou ioment .  As  we  understand  the  regulations,  this  is  also  an 
OSHA  requirement.  All  L&L  Special  Furnace  Co.. Inc.,  Furnaces 
manufactured  after  March,  1983,  can  be  easily  retrofitted  with 
an  Overtemperature  protection  system.  Contact  factory  for 
further  information. 


OPER.ATION  OP  THE  HONEYWELL  UDC  5000  RAHP/SOAK  PROGRAM  CONTROL 


Each  application  is  different,  and  requires  slightly  different 
configuration.  All  of  the  configuration  is  done  at  L&L  before 
shipping.  If  aver  needed,  re-configuration  is  straight-forward  as 
described  in  the  Honeywell  manual.  Our  trained  service 
representatives  will  be  happy  to  assist. 


A  Configuration  Sheet  has  been  included  with  the  testing 
documents  in  the  Wiring  Diagram  section  of  the  instruction 
manual.  This  shows  how  the  Honeywell  UDC  5000  has  been  configured 
at  L&L. 

Reading  the  Honeywell  Operating  Manual  provides  the  most  detailed 
operating  instructions  of  the  instrument;  the  purpose  of  this 
write-up  is  to  point  out  some  of  the  most  important  features,  of  the 
in-ctrunienc  as  they  relate  to  the  operation  of  the  furnace. 

Normally  the  instrument  displays  the  temperature  measured  on  the* 
thermocouple  selectai  with  the  thermocouple  selector  switch  on  the 
top  display,  and  the  lower  display  shows  the  current  setpoint. 
Additionally  there  are  indicators  for  which  output  is  active, 
whether  controller  is  in  Manual  or  Automatic  mode,  etc.  A  deviation 
scale  is  loc.sted  below  the  lower  display  which  can  show  either 
O-IOOS  output,  or  ♦/-lOS  Deviation. 
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HONEYWELL  ’JDC  5000  TEMPERATURE  CONTROLLER  OPERATION 


The  function  of  the  instrument  is  to  cycle  furnace  temperature 
according  to  the  heating  Setpoint  Program  entered  into  the 
instrument.  The  PID  (Tuning)  constants  are  appro.ximate  only  and 
will  have  to  be  changed  by  the  user  to  suit  load  and  furnace 
conditions.  To  adjust  any  offset  of  the  measured  temperature  from 
the  setpoint,  tuning  parameters  can  be  adjusted.  See  the  Honeywell 
manual  . 

When  power  is  first  turned  on,  the  instrument  performs  a  power-up 
sequence.  The  display  cycles  through  RAM.  Configuration,  and 
Calibration  tests,  then  all  indicators  are  lit  for  a  short  time.  At 
the  end  of  the  power-up  sequence,  the  ccntrol  goes  into  either  the 
Manual.  Automatic-Local  Setpoint,  or  Automatic-Remote  Setpoint 
depending  on  configuration  choices. 

See  the  following  page,  copied  from  the  Honeywell  Product  Manual, 
for  a  simple  description  of  all  the  keys  and  displays. 
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HONEYVELL  UDC  5000  TEMPERATURE  CONTROLLER  OPERATION 


OPERATOR  INTERFACE  OVERVIEW 


(/pp«r  OIsfilaf  •  six  c/tanctvz 

•  Normal  Oporation  •  displays  the  process  variable 

•  Contiguratson  Mode  ■  displays  parairmter  value  or  selection 


Lower  Display  •  eight  characters 

•  Normal  Operaoon  •  displays  operating  parameters  and  values 

•  Configuration  Mod#  •  displays  function  groups  and  parameters 


indicators 

OUT  12  •  control  relay  f  or  2  ON  or  Loop  t  or  Loop  2 
displayed 

MANfAi  ■  indicates  controller  mode  (manual  or  automatic} 
*C  ■  degreta  calsius  bemg  displayed 
2HSPC  >  those  lit  indicate  the  set  point  being  used 
SP  tstlocai  satpomt 

2SP  2nd  local  aat  point 

PSP  Ramott  lat  point  or  3ra  sat  point 

C  eomputar  sat  point 

*F  •  degrees  fahrenheit  bemg  displayed 
12  AIM  •  Alarm  condition  exists  on  alarm  1  or  2 


21  Segment  Bargreph  •  displays  either  0- 100%  Output  or 
*  ro%  Deviation 


Key  Functions  (See  Below) 

Twalva  keys  anaoia  compiata  configuration  and  operation. 


ALM  1 


ALM  2 


lets  you  cHsDiay  and 
cnange  ALARM  1 
parameters  Mmtnout 
going  into  Set'Up 
mode. 


lets  you  disoiay  and 
change  ALARM  2 
parameters  without 
going  into  Set-Up 
mode. 


toggles  oetween  locai 
sat  point  and  remote  set 
point  or  local  set 
point  3. 


Ic}ggies  Oerween  local 
sat  point#!  and  #2 


LOWR 

orsp 


MAN 

AUTO 


AUTO 

TUNE 


Figue  4-1  Ooeraior  Irienace  Cv«rvtaw 


•  used  in  conpjnction 
with  (SET  UP)  kay  to 
saiect  the  individual 
functions  of  a  selected 
configuration  group, 
a  Atso  used  as  Loop 
Select  Key  tot  2Lood  or 
cascade  control 

ascrollE  through  the 
operating  parameters 
tor  viewing  m  the  lower 
disoiay. 

e  Ewts  Set-Up  mode 


alternately  selects 
control  mode 
AUTO-sai  ooint  ind¬ 
icated  in  lower  display 
MANUAL-Outout  ind¬ 
icated  m  lower  display 


•  starts  the  Auto  Tune 
procedure. 

•inmates  snort  tune. 
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places  me  controller  in 
configuration  group 
select  mode.  Seauon- 
tially  displays  ctxiligur- 
ation  groups  ana  allows 
the  IFUNC)  key  lo 
display  individual  lunc- 
bons  lor  eacn  group 

increases  tn»  selected 
parameter  value. 


decreases  tne  selected 
oarameicr  value 


RUN 

HOLD 


•  inmates  RUN  or  HOLD 
of  tne  Set  Pomi  Ramp  or 
Program 

•  restores  original 
parameter  value  during 
coniigutalion 
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HONEYWELL  UDC  5000  TEKPERATURE  CONTROLLER  OPERATION 


To  monitor  the  controller,  use  the  keys  as  described  below. 

LOWER  DISPLAY:  The  Lower  Display  Key  can  be  used  to  select 
different  parameters  to  be  shown  in  the  lower  display.  These  are.* 


"OUT" 

Percent  Output 

"2  or" 

Output  />2  (If  2  Loops  are  available) 

"S  P" 

Local  Set  Point  <?1 

"2SP" 

Local  Set  Point  02 

"R3P" 

Remote  Set  Point  (If  available) 

"IIN" 

Input  VI 

"2  IN" 

Input  02  (for  2  Input  applications  such  as  Carbon) 

"3  IN" 

Input  03  (If  available) 

"esp" 

Computer  Set  Point 

"DEV" 

Deviation  from  setpoint  is  degrees 

"PIDSET  X" 

Tuning  Parameter  Set 

"2PIDSET  X"  Tuning  Parameter  Set  2 

"xxRAHH.MM"  Time  remaining  in  Setpoint  Ramp  segment 
"xxSKHH.MM"  Time  remaining  in  Soak  Segment 
"RECYC  X"  Recycles  left  in  Ramp/Soak  program  run 
■’RAMPXXXy"  Time  remaining  in  single  set  point  ramp. 

"SAM"  Current  Sample  number  for  Autotune. 

"IPV  or  2PV"  Process  Variable  for  Lopp  1  or  Loop  2, 

MANUAL /AUTOMATIC  KEY;  Alternately  selects  manual  or  automatic 
operation. 

UP/ DOWN  keys:  Increases  or  decreases  setpoint,  output,  or 

configuration  values.  To  change  values  quickly,  while  holding 
either  the  UP  or  DOWN  key,  press  the  other.  The  display  will 
shift  to  the  ne.rt  highest  digit. 

AUTOTUNR  KEY:  Starts  Autotune  procedure.  "KEY  ERROR"  is  displayed 
if  this  feature  is  either  not  available.  or  disabled  during 
configuration.  This  feature  is  not  available  unless  by  special 
order . 

RUN -'HOLD  KE*»’: 

Set.  Point  Program:  Used  to  alternately  cause  the  set  point 
program  to  run,  or  to  hold. 

Restore  Value:  Used  to  restore  the  originally  displayed  value 
when  using  the  FUNC  and  UP/DOWN  keys  to  change  a 
parameter. 

Note:  If  KEY  ERR  is  displayed  af:er  a  key  is  pressed,  either: 

-*  the  parameter  is  not  available 
-  the  control  is  not  in  SETUP  mode 
“  or  the  key  is  malfunctioning. 

See  the  Honeywell  Manual.  Operation  section,  and  perform 
a  keyboard  test  . 


iO':!*.’ 


)00  TLMPr.R/.TURF 


E. 


I'l- lie 


HONEYWELL  UDC  5000  TEMPERATURE  CONTROLLER  OPERATION 


MODES : 

The  following  operating  modes  are  the  normal  modes  avalable  on 
most  controllers  supplied  on  L&L  furnaces.  They  are  accessed  with 
the  MAN /AUTO  key. 

MANUAL r  The  controller  holds  its  output  at  the  last  value.  The 
output  can  be  directly  altered  with  the  UP/DOWN  key.s . 

AUTOMATIC  (LOCAL);  The  controller  is  controlling  output  at  the 
local  setpoint. 

AUTOMATIC  (RE.VOTE):  The  controller  is  controlling  output  at  the 
"remote”  setpoint  received  at  Input  2. 

See  the  Honeywell  manual  for  further  instructions  on  the  use  of 
the  controller  and  all  its  features. 
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TYPE  K  CHROMEL/ALOMEL  THERMOCOUPLES  WITH  PROTECTION  TUBES 


The  theriTiOcouples  included  with  this  furnace  are  Chromel/Alumel 
Type  K  thermocouples  with  alloy  protection  tubes. 

Furnace  operating  conditions  can  seriously  affect  the  performance 
of  type  K  thermocouples.  These  optional  Type  K  thermocouples  with 
alloy  protection  tubes  help  protect  the  thermocouple  elements 
from  severe  conditions  which  can  affect  the  performance  or  life 
of  exposed  type  thermocouple. 

HOW  LONG  WILL  A  THERMOCOUPLE  LAST?  A  variety  of  factors 
de  te  rro  i  ne^  t  h  i  sT  See  the  trouble  shooting  guide  in  the 
MAINTENANCE/TROUBLESHCOTING  Section  for  specific  problems. 
However,  as  a  general  rule,  the  following  information,  based  on 
National  Bureau  of  Standards  tests  in  clean  air  on  Chromel/Alumel 
14  gauge  thermocouples  can  serve  as  a  guide. 

When  a  type  K  chromel/alumel  thermocouple  ages  it  gradually  loses 
its  accuracy.  It  may  have  to  be  replaced  before  it  actually 
breaks.  A  wise  practice  is  to  keep  at  least  two  thermocouples  on 
hand  for  emergencies.  At  1600°F.  the  thermocouple  will  drift  - 
5°F.  in  accuracy  in  1000  hours.  At  2200®F.,  the  thermocouple 
will  drift  -  5”f.  in  50  hours.  At  2200°F.,  the  thermocouple  will 
drift  10°F.  in  70  hours.  At  2200°r.,  the  thermocouple  will  drift 
-  25°F.  in  175  hours. 

THERMOCOUPLE  POLARITY;  Thermocouple  polarity  must  be  observed  to 
insure  proper  readings.  Moreover  proper  connections  must  be  made 
throughout  the  circuit  to  promote  accuracy.  The  thermocouple 
wire  must  directly  touch  the  thermocouple  lead  wire  unless  there 
are  special  alloy  lugs  between  the  two  (2)  screws.  The  chromel 
alloy  is  marked  CH  while  the  alumel  alloy  is  marked  AL,  if  these 
lugs  are  used. 

POLARITY  CHART 


POSITIVE  NEGATIVE 


Thermocouple  wire  alloy 

Chromel 

Alumel 

Mark  on  thermocouple  connector 

+ 

- 

Color  of  insulation  on  T.C.  lead  wire 

Yellow 

Red 

Magnetism  of  wire  alloy 

Non-mag. 

Magnetic 

PREMATURE  FAILURE;  Premature  thermocouple  failure  is  almost 
invariably  due  to  contamination  or  corrosion  of  the  wires  which 
in  turn  is  caused  by  uncontrolled  furnace  atmosphere,  unclean  or 
leaking  protection  tubes,  or  some  other  factor  related  to 
improper  installation  or  operation.  Such  premature  failures  are 
generally  due  to  one  of  the  following: 

SULFUR  ATTACK;  Sulfur  is  particularly  harmful  to  high  nickel 
a i loys,  sucn  as  Alumel.  In  heat-treating  operations,  sulfur  may 
come  from  oil,  dirt,  mcjrtar,  furnace  cements,  and  some  grades  of 
asbestos,  etc.  On  Chromel /Alumel  thermocouples,  sulfur  attack 
manifests  itself  by  causing  breakage  of  the  Alumel  wire.  Thus, 
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type  k  chromel/aldmel  thermocodples  with  protect I cm  tores 


if  normally  ductile  Alumel  wire  appears  to  be  brittle-that  is,  if 
surface  cracks  appear  when  it  is  bent  with  the  f ingers-there  is  a 
good  possibility  that  sulfur  corrosion  has  occurred.  In  case  of 
doubt,  this  can  be  determined  positively  by  performing  any  one  of 
several  chemical  tests, 

A  simple  test  for  the  presence  of  sulfur  in  a  suspected  material 
is  to  immerse  a  sample  of  the  material  into  a  solution  of  20% 
hydrochloric  acid  containing  a  few  pieces  of  metallic  zinc.  If 
sulfur  is  present  on  the  sample,  it  can  be  identified  by  the 
characteristic  hydrogen  sulfide  odor  of  rotten  eggs  that  will 
evolve.  Also,  moistened  lead  acetate  paper  held  over  the  top  of 
the  test  solution  will  turn  brown  cr  black  if  sulfur  is  present 
on  the  sample. 

"GREEN  ROT  CORROSION:  "Green  Rot"  -  so  named  because  of  the 
greenish  scale  that  is  often  encountered  in  the  corrosion  of 
nickel-chromium  alloys-is  caused  by  a  "partially"  oxidizing 
atmosphere.  The  reducing  gases  may  be  present  in  the  furnace 
itself,  or  they  may  occur  in  the  protection  tube  as  a  result  of 
oil,  asbestos  or  carbonaceous  matter  in  the  tubes.  Also,  a 
corrosive  atmosphere  i..  the  furnace  may  attack  the  thermocouple 
due  to  a  leak  in  the  protection  tube  or  even  by  diffusion  through 
the  tube  wall  if  various  protective  atmospheres  are  used. 
Regardless  of  origin,  however,  it  is  characteristic  that  such  a 
contaminating  condition  will  effect  Chtonel  to  a  much  greater 
extent  than  Alumel,  When  "green  rot"  corrosion  has  occurred,  the 
non-magnetic  Chroroel  wire  will  become  magnetic  and  it  may  also 
acquire  a  mottled,  silvery  colored  skin.  Thus,  whenever  Chromel- 
p  is  found  to  be  magnetic,  chances  are  that  it  has  been 
contaminated  due  to  preferential  oxidation  which,  in  turn,  would 
cause  its  emf  calibration  to  be  thrown  off.  It  should  be 
explained,  however,  that  "green  rot"  is  not  caused  by  the 
reducing  atmosphere  itself.  Instead,  such  corrosion  is 
encountered  when  a  small  amount  of  oxygen,  either  from  the 
atmosphere  or  the  wire  itself,  is  available.  Under  these 
conditions,  the  Chromel  wire  is  subject  to  a  change  in  emf 
because  the  chromium  containe<5  in  the  alloy  is  preferentially 
oxidized,  leaving  a  metallic  nickel  skin.  The  effect  of  this 
combination  is  to  reduce  the  "emf"  (this  is  a  measure  of  the 
electrical  output  of  the  the  thermocouple.)  To  overcome  such 
difficulties  on  thermocouple  installations,  the  conditions  which 
caused  them  will  have  to  be  corrrected.  In  many  instances,  this 
may  be  accomplished  simply  by  making  sure  that  the  protection 
tube  used  is  clean  when  placed  in  service.  In  cases  where  the 
protection  tube  has  a  large  diaraeter-to-length  ratio,  heating  for 
one  hour  at  1  500°F.  is  suggested.  This  treatment  will  burn  off 
any  foreign  or  organic  matter  which  may  be  inside  the  protection 
tube  and  thus  contribute  to  the  dependable  long-life  service 
inherent  in  Chrome* i /Alumel  thermocouple  alloys. 
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HOW  TO  TUNE  TOOT  DIOITAZ.  CONTROL  TO  ACHIEVE  OPTIMUM  RESULTS 


Your  furnace  co^es  equipped  with  a  digital  terrperature  control  with 
prograrmabie  ?.1.D.  Setting.  For  purposes  of  discussion,  this 
instruction  sheet  will  u.se  the  Honei-we;!!  UDC  30CC  tenperature  co.-.trol 
for  an  example .  However,  most  other  digital  controls  operate  in  a 
similar  maruter.  Be  careful  to  make  sure  that  the  control  is  set  up  with 
the  tuning  constants  reading  the  way  they  are  discussed  in  this 
instruction  sheet  because  they  can  be  set  up  as  inverses  which  will 
cause  much  confusion  and  wasted  time. 


P.I.D.  CONSTANTS 

P.I.D.  stands  for  ‘proportional-integral-derivative. ’  P.I.D.  tuning  is 

common  to  many  control  situations  v/here  there  is  a  feedback  loop  telling 
the  output  device  {or  heaters  in  the  instance  of  a  furnace)  how  much  tc 
output  to  roach  and  maintain  a  given  value  or  sot  point.  There  is  always 
a  characteristic  delay  or  lag  built  into  the  system  caused  by  s..c.h 
factors  as  thermal  mass,  etc.  Keep  in  mind  the  following  simpie 
information:  ?E  or  proportional  banc  has  the  most  effect  on  the 
overs.noot  or  undtirahoot  ot  the  furnace.  The  larger  the  number,  the 
longer  the  heat  up.  At  a  value  of  3,  the  control  becomes  in  effect  an 

on/cff  control.  It  would  not  "proportion"  at  all  around  set  point  but 

would  rather  wait  until  the  furnace  reacheid  set  point  eind  thc.n 

cor.piete;ly  turn  off  until  the  furnace  was  bc!ow  set  point.  The 
proportioning  band  is  essentially  a  fig-jre  representing  a  percentage  of 
set  point  around  which  the  control  "proportions*  the  aunount  of  power 
going  to  the  furnace.  (NOTE:  The  UDC  3CC0  can  be  configured  to  have  this 
setting  as  "gain"  which  is  the*  inverse  of  FB.  We  suggest  keeping  it  set 
as  PS.)  The  Integral  or  Reset  has  the  most  effect  on  cycling  or 
stability  of  the  system.  It  shifts  the  power  output  level  as  a  result  of 
the  error  between  the  measured  value  and  scit  point.  Basically  it  is 
"resetting"  the  power  level.  The  faster  the  Re.'set  the  less  information 
it  is  using  to  rake  its  correction  but  the  more  "responsive"  it  is  to 
changes.  The  slower  it  is  the  more  "correct"  its  power  setting  is 
because  it  is  using  more  information  to  make  its  decision.  In  the  UDC 
3000  control  this  is  exjjres.sed  as  either  Reset  in  "Minutes  per  Repeat" 
or  Reset  in  "Repeats  per  Minute."  Set  the  control  up  for  .Reset  in 
"Minutes  per  Repeat".  (This  is  set  up  under  CONTROL/MIN  OR  RPM)  .  The 
smaller  this  nuerber  in  Minutes  per  Repeat,  the  faster  the  power  will 
shift  in  response  to  a  change.  A  setting  of  3.02  (the  smallest  setting 
in  the  UDC  3C0C)  will  definitely  cause  oscillation  because  t.ne  control 
is  working  fa.ster  than  the  syste.T,  can  accept  it.  Derivative  action  or 
Rate  provides  a  sudden  shift  in  output  as  a  result:  of  a  quick  change  in 
measured  value  (for  instance  when  a  set  point  is  changed).  In  the  UDC 
3C00  tnis  is  expressed  as  a  Rate  in  Minutes.  It  i.s  al:30  related  to  ti.~e 
but  has  a  much  lesner  effect  on  the  .system  response. 


ptmposs  or  tuning  the  control 

The  P..I.D.  setting';  ijllo'w  the  control  to  be  "tuned"  for  optimu-T.  reti:lt;3. 
In  most  bcitch  furnace  applications  this  "optimum  re.-sult"  is  the  best 
balance  between  fast  heat  up  and  little  or  no  overshoot  past  the  set 
point.  The  idea  is  to  anticipate  set  point  temperature  before  g-^tting 
there  and  gradually  alow  down  heater  output  so  th£it  the  fur;'iace  demean  ■  t 
ovor.u.noot  the  set  poi.nt  becau.oe  of  system  inertia.  Some  process^fs  are 
m.ore  critical  in  tenriS  of  allowing  for  seme  overshoot.  In  fact,  the 
y'opti.miim  re.snlt”  is  something  that  .must  be  determined  by  the  u;3cr. 
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BOW  TO  TUDIE  TOUR  DIGI7AZ.  CONTROL  TO  ACHIEVE  OPTXUDM  RESULTS 


THE  FURNACE  AND  LOAD 

E^lch  hear.ing  condition  is  different.  It  depends  on  the  load,  the 
te.'nperature ,  the  characteristics  of  the  furnace,  eleaients,  air 
circulation,  etc.  That  is  why  no  standard  P.I.D,  tuning  constants  car.  be 
given  which  will  work  in  all  or  most  situations.  It  is  possible  to  tune 
a  furnace  with  no  load  or  front  deep  inside  a  load  or  retort.  Each 
situation  will  have  its  own  characteristic  lag  time  or  responsiveness 
built  into  it. 


SIMPLIFIED  METHOD  OF  TUNING 

1)  Hook  up  a  recorder,  if  you  have  one,  to  continuously  record 
furnace  te.mperature .  If  you  can  scale  the  recorder,  scale  it 
with  a  small  scale  of  about  100”’  to  2C0“  around  set  point.  If  you 
don't  have  a  recorder,  use  graph  paper  to  record  time  vs 
temperature.  Wait  until  the  furnace  is  cycling  before  making  up 
a  graph  (that  way  you  will  know  what  kinds  of  temperature 
entreme.s  and  cine  periods  to  make  on  the  graph) . 

2)  Set  the  PB  to  2.0.  (Try  3.0  or  1.0  if  this  doesn't  work  as 

described  at  first.)  Set  the  Reset  (in  Minutes  per  Resiet)  to 

0.0?  (or  0.00  if  you  have  a  control  that  allows  that).  Set  the 

Dtrivative  to  0.0.  Set  the  set  point  to  any  te.T.perature  setting 
that  is  at  least  50*F  to  10C®F  above  whatever  temperature  the 

furnace  is  at,  with  a  minimum  of  about  500*F, 


3)  Let  the  furnace  cycle. 'Cycling'*  means  that  the  temperature  is 
rising  and  falling  in  a  predictable  sine  wave  pattern.  IT  WILL 

PROBABLY  NOT . CYCLE  ARQ*JNIl_mifl,.SE7  ..PjOINT.  An  offset  from  set 

point  is  not  relevant  at  this  tine.  We  are  merely  looking  for 
the  characteristics  of  the  cycle  time.  Record  the  cycle.  Note 
that  Che  cycle  may  be  anywhere  from  a  few  seconds  to  many 
minutes.  It  will  repeat  Itself  fairly  con.slstently.  Two  or  three 
cycles  are  enough  to  get  good  data.  This  time  cycle  will  be  a 
"snapshot"  or  insight  into  the  time  delay  built  into  the  system. 


4)  Once  you  have  a  characteristic  time  cycle  measure  this  in  terms 
of  minutes. 


a)  If  you  want  the  furnace  to  be  responsive  and  you  don't  care 
about  slight  oversihoot.  then  enter  the;  time  you  have  measured 
(say,  for  instance,  11.5  minutes)  as  your  Reset  value, 
.’■lultiply  the  time  value  times  1/6  or  .167  and  enter  this  value 
as  your  Rate. 

b)  If  you  v*ant  to  have  a  very  responsive  system  and  some 
overshoot  and  som«j  cycling  is  O.K.  before  the  furnace  settles 
down  to  set  point  then  the  Reset  value  shout  be  .5  (1/2)  times 
the  measured  time  value  (.5  x  11.5  =  5.75  in  the  above 
exeurple)  and  the  Rate  s.hould  be  1/8  or  .125  times  the  measured 
value  (.125  x  11.5  »  1.43  Minutes  ir  the  above  example. 
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HOW  TO  TtmE  YODR  DIOITAZ.  CONTROL  TO  ACHIEVE  OPTIMUM  RESULTS 


c)  If  you  want  to  prevent  overshoot  totally  nmltiply  the  measured 
value  tiroes  1.5  (in  the  aboe  axarople  11.5  x  1.5  =  18/25 
Minutes  per  Repeat)  and  enter  this  value  as  your  Reset  value. 

The  Rate  value  stays  the  Scune  (.125  x  the  measured  time  cycle) 
for  such  a  critically  damped  tuning. 

5)  Raise  the  set  point  by  50  to  75®F  and  record  the  rise.  VJith  the 
Reset  and  Rate  values  entered  properly  you  should  notice  that 
oscillation  has  been  removed  or  minimiized  (depending  on  your 
preference),  from  the  system.  You  have  adjusted  the  time  based 
n:iiingL_g.onstants  to  match  the  characteristic  lag  Qf_the  system. 

If  the  furnace  does  not  reach  set  point  the  PB  is  too  great  and 
roust  be  lowered.  If  it  overshoots  and  stabilizes  above  set  point 
the  PH  is  too  small  and  must  be  raised.  Raise  or  lower  the  PB  in 
1  or  .5  increments  (raising  the  furnace  set  point  50  to  75’F 
each  time)  until  the  curve  is  exactly  the  way  you  want  it  and 
the  system  maintains  set  point. 

6)  Note  that  on  time  proportioning  systems  (contactors  vs  fully 
proportioning  power  controls  like  SCRs)  there  is  a  further 
adjustment  of  Cycle  Tine.  This  is  the  amount  of  time  the 
contactor  stays  on  or  off  when  the  control  tells  it  to 
proportion.  The  faster  the  cycle  time  the  more  "tunable"  the 
system  will  be.  The  dovmside  to  fast  cycle  time  is  short 
contactor  life.  With  mercury  contactors  we  recommend  a  Cycle 
Time  of  2  or  4  seconds.  V)ith  time  proportioning  systems  there 
may  always  be  some  cycling.  With  completely  proportional  system.? 
it  is  possible  to  eliminate  all  cycling. 

CRAHQINO  P.X.D.  COHSTAHTS 

The  Honeywell  UDC  3000  control  can  have  two  sets  of  P.I.D.  constants 
vdilch  can  Ise  switched  easily.  This  allows  you  to  tune  the  instriaments 
for  two  critical  temperatures  or  load  sizes  (i.e.  two  different  sets  of 
conditions).  The  P.I.D.  settings  can  be  toggled  memually  or  changed 
auto.matically  based  on  a  process  variable  or  a  set  point.  Therefore  you 
could  easily  have  two  different  sets  of  P.I.D.  settings  come  into  play 
at  different  temperatures.  This  can  be  used,  for  instance,  to  have  a 
fast  approach  to  a  particular  temperature  and  then  have  critically 
damped  P.I.D.  consteints  as  the  furnace  approached  a  critical 
temperature . 
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TEMPERATURE  CONVERSIONS 


The  following  Information  is  included  to  assist  the  customer  In 
making  temperature  conversions  between  degrees  Centigrade  and 
degrees  Fahrenheit. 


Degr*a«  In  Fahrenheit 


Degree*  F  s  {’C  *  9/5)  +  32 


esoo 

6*00  \ 


Degree*  C  =  CF  -  32)  k  S/9 


mm 


430 

/  500 
/  /  600 
/  /  /  / 


5600  Y 

5700  ^  3300 

3600 3200 

3100 


Degree*  in  Cerrtigrad* 


400  ' 


^  "00 


5000  —  ' '  -  j 

4900-Jft^ - -  ' 

4860 - - SMO  { 

4700  iSOo' _ 


-^200 


1066  *•*— ■  leoc 


1560 


VieMinr  Poirr  l.» 


\ 


4000'  '  /  ' 
3300  '  ' 

3800 


Zf.OO 

700 


34C0  33u0  3200 
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OPERATION  OF  THE  HONEYWELL  UDC3000  OVERTEKPERATURE  CONTROL 


As  L&L  Special  Furnace  Co., Inc.,  interprets  the  regulations,  OSHA 
requires  a  separate  manually  resettable  temperature  controller  with 
back-up  power  switching  devices  to  act  as  a  high  limit  shut-  off  in 
case  of  excess  temperature  condition. 


OPERATION  OF  THE  HONEYWELL  nC  1000  OVERTEKPERATURE  CONTROL 

To  set  temperature  press  LWR  DISP  key  and  use  the  UP/DOWN  keys  to 
display  desired  setpoint.  The  display  flashes  "LIKIT"  to  indicate 
that  the  relay  is  de-energized;  push  the  RESET  key  to  energize  the 
relay  and  allow  the  furnace  to  heat.  The  display  stops  flashing 
"LIMIT.” 

If  the  furnace  temperature  exceeds  the  setpoint,  the  relay  is  de¬ 
energized  and  the  furnace  is  shut  off.  The  display  flashes  "LIMIT 
to  indicate  an  overtemperature  condition.  Some  furnaces  are 
equipped  with  a  buzzer  to  alert  the  user. 


OPF.KA'f  lON  OF  OV  SR  TEMPI.RaTIJKE  CONTROL :  F  .  1  .  J  2 

♦ 


19~D.;C“9 


OFERATION  OF  THE  OPTIONAL  DPR-4500  ROUND  CHART  RECORDER 


Your  furnace  is  equippet'  with  a  Honeywell  DPR**4500  Series  Round 
Chart  Temperature  Recorder  for  keeping  accurate  records  of  the 
process  temperature  in  the  furnace.  These  are  supplied  in  various 
configurations  to  suit  specific  requirements.  A  separate 
thermocouple  is  normally  supplied  with  the  temperature  recorder. 
However,  it  is  possible  to  use  the  thermocouple  of  the  control  by 
using  a  parallel  circuit.  (Contact  factory  for  more  information  on 
this  if  ever  necessary.) 

Install  the  chart  and  check  the  ink  cartridge  on  the  instrument 
according  to  the  Honeywell  Control  Instructions.  Index  to  the 
desired  location.  Start  the  recorder  by  turning  on  the  control 
system  on/off  switch.  The  recorder  makes  a  record  of  the  time 
versus  temperature  curve  which  the  furnace  has  actually  followed. 

Host  Honeywell  OPR*'4SOO  instruments  used  on  L&L  furnaces  are 
single  pen  recorders.  For  the  two-pen  models  used  on  certain  QC 
dual  chamber  units,  two  ink  cartridges  are  used  on  separate  pen 
arms.  Check  both  ink  cartridges  before  each  run  to  avoid  problems. 

L£L  does  not  stock  Honeywell  charts  and  ink  cartridges.  These  must 
be  ordered  from  the  Honeywell  sales  office  nearest  the  user.  L&L 
recommends  that  the  user  keep  a  stock  of  supplies  to  avoid 
interruptions. 
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ROOTINE  FURNACE  MAINTENANCE 


DISCONNECT  ALL  POWER  TO  THE  FURNACE  WHEN  PERFORMING  ANY 

MAINTENANCE  PROCEDURE  REQUIRING  ACCESS  TO  THE  FURNACE  CHAMBER  OR 

ELEMENT  CONNECTIONS.  TEST  WITH  A  VOLTMETER  TO  BE  CERTAIN  POWER  IS 

IM  DISCONNECTED. 

ROUTINE  MAINTENANCE;  Several  routine  maintenance  procedures  are 

recommended  to  keep  the  furnace  in  its  best  operating  condition. 

1)  Every  50  hours  of  operation  vacuum  out  the  furnace  interior. 
Do  this  more  if  your  process  generates  a  lot  of  scale  or 
dust.  Metallic  scale  from  oxidation  of  work  can  cause  short 
circuits  in  the  bottom  elements. 

2)  If  you  have  Type  K  thermocouples  check  them  for  excessive 
oxidation  every  100  hours  of  operation.  Replace  when  they 
become  severely  oxidized.  Do  not  wait  for  breakdown  -  keep  a 
set  on  hand.  See  thermocouple  information  (E.4)  in  the 
Operation  section  of  the  Instructions  Book. 

3)  Inspect  the  firebrick  lining  every  100  hours  of  operation. 
Patch  any  cracks  or  chips  with  L&L  refractory  cement.  Make 
sure  the  door  seal  is  kept  adjusted  tight.  Inspect  all 
element  holders  for  looseness.  A  little  looseness  is  OK  but 
if  there  is  any  chance  that  the  holder  could  come  loose  pin 
it  in  with  nichcorae  pins  (available  from  L&L  Special  Furnace 
Co,, Inc.)  and/or  cement  the  holders  in.  Inspect  element 
condition . 

4)  If  you  have  a  ceramic  fiber  roof  check  it  every  100  hours  of 
operation  for  any  shrinkage  that  might  have  taken  place. 
Look  for  any  openings  and  stuff  with  pieces  of  ceramic  fiber 
blanket. 

5)  Refer  to  the  Maintenance  Procedures  for  any  options  that  may 
be  included  with  the  furnace.  Certain  accessories  such  as 
fans  require  periodic  checking  and  lubrication  for  optimum 
performance. 

6)  Tighten  all  pivot  bolts  on  the  Door  Hinge  every  week.  These 
can  work  loose,  possibly  leading  to  the  door  falling  out  of 
the  hinge  and  consequent  injury  to  the  operator. 
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SERVICING  OF  THE  CONTROL  SYSTEM 


CONTROL  SERVICING;  Control  instruxents  must  be  serviced  by  the 
control  manufacturer.  L&L  Special  Furnace  Co., Inc.,  can  assist 
with  obtaining  this  service  if  necessary.  Also  L&L  Special 
Furnace  Co., Inc.,  offers  control  rental  on  certain  in-stock 
instruments.  Contact  factory  for  more  information. 

Telephone  numbers  for  some  control  manufacturers  are: 


Barber  Colman; 

(309) 

788-1275 

Halmar ; 

(614) 

275-0530 

Honeywell,  Inc.; 

(215) 

666-8200 

Leeds  &  Horthrup: 

(215) 

441-5600 

Research,  Inc.: 

(412) 

941-3300 

Wat low: 

(507) 

454-5300 

Viest ; 

(401) 

884-6800 

Some  of  these  numbers  are  the  direct  number  for  service  and  some 
are  the  number  where  you  can  find  out  who  does  the  local  service 
in  your  area. 

REMOVABLE  CONTROL  PANEL;  Occasionally  a  problem  comes  up  that  is 
not  easily  solved  In  the  field.  In  these  cases  the  design  of  the 
removable  control  panels  on  all  units  serves  a  major  function. 
The  whole  control  panel  can  be  shipped  to  the  factory  for  expert 
evaluation.  No  travel  time  by  the  factory  is  involved,  which  can 
save  expenses.  Air  shipment  is  recommended  for  expedited  service. 
Be  sure  to  pack  with  lots  of  cushioning  and  make  packing  easily 
reusable  by  L&L  Special  Furnace  Co., Inc. 

FACTORY  SERVICE;  The  services  of  a  skilled  electrician  are 
available  fr'om  L&L  Special  Furnace  Co.,inc.  on  a  per  diem  basis. 
See  the  PARTS  ORDERING  Section  for  more  information  or  call  the 
factory.  If  the  problem  is  internal  to  a  contr.l  component  there 
is  normally  nothing  that  eur  factory  technician  can  do  and  the 
problem  must  be  resolved  by  the  control  manufacturer. 

RECORDER  SUPPLIES;  L&L  Special  Furnace  Co.,  Inc.,  does  not  stock 
recorder  charts,  pens  or  ink.  Contact  control  manufacturer 
directly.  The  above  numbers  given  will  help. 
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PLACES  TO  DISPOSE  OF  MERCURY  CONTACTORS  IF  EVER  NECESSARY 

Mercury  distillers  and  relorters  (United  States,  as  of  September)  1993 


COMPANY 

STARTUP 

DATE 

FEEDSTOCK 

EQUIPMENT 

ESTIMATE  OF  1992 
THROUGHPUT, 

(Lb.  Hr) 

Ad'’ow  Chemical 

VVanque.  N| 

1960 

Flowable  99%-Hg;  no 
Th,Ca,Pb,Cd..As,Li 

Distillation 

50,000 

D.F.  Goldsmith 
Chemical  and  Metal 

Evanston.  IL 

1960 

Flowable  99%*Hg;  no  Th 
or  Ca 

Distillation, 
including  NaOH  and 
HNOl  washing 

200.000 

Quicksilver 

Rerycling 

Brisbane,  CA 

1985 

Flowable  99%+,or  solids 
cont.)minaled  with  metallic 
Hg;  no  Cl,  acids  or  bases 

Physical  separation 
(hand  sort, 
crush/shredrfilter); 
distillation 

100,000 

RCRA  Part  8-TSD 

Bethlehem 

Apparatus 

HellerTown,  PA 

1953 

Solid$>5%Hg,  and 
<40%H2O,  no  solutions. 

Cl,  Li,  As,  organo  Hg,  acid, 
alkali,  water  treatment 
slude.e,  or  P<ode 

Eleven  batch  retorts 
(six  more  being 
installed);  distillation 

300,000 

Applied  for  'Permit 
b^'  Rule'  from 
Pennsylvania 

rv  Refining 

Jjionie,  NY 

1955 

Banery  manuf.  Waste; 
baReries  containing  Hg 
fluorescent  and  Hg  lamps; 
lamp  phosphors;  Hg  in  glass; 
and  meui  tfevices;  soils, 
some  compounds,  solutions 
and  sludges;  Cl  <0.1%;  No 
P-.  K-  or  F-code  wates 

Two  retorts,  to  be 
replaced  by  four 
retorts  Ibatchl  to 
handle  materials  up 
to  10’ X  20' X  20"  in 
new  facility; 
distillaiion,  including 
HN03  washing 

220,000 

Part  373  (NY) 
pending 

NSSI/Recovery 

Seri'ices 

Houston,  7X 

1971 

Meta  Hies,  organo-Hg, 
phosphor,  batteries, 
sludges,  radioactives, 
chemicals;  no  fulminates 

Leaching, 
neutralization,  SX, 

LX.  EW,  thermal 
treatment,  and  two 
batch  retorts  (55 
gallon) 

1,000 

RCRA  Part  B-TSD 
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HOW  TO  REPAIR  FIREBRICK 


IMPORTAHT;  CDRIMG  CYCLE  AFTER  BRICK  REPAIR  OR  REPLACEMEMT;  After 
brick  has  been  repaired  or  replaced,  it  is  necessary  to  put  the 
furnace  through  a  curing  cycle  similar  to  the  First  Firing  and 
Curing  Cycle  in  the  INSTALLATION  Section  of  the  Instructions 
Book.  Follow  the  instructions  in  that  section  for  this  cycle. 
Failure  to  follow  this  procedure  will  result  in  probable  failure 
of  the  repair. 


REPAIRING  FIREBRICK; 

NOTE:  L4L  Cement  is  available  in  1/2  pints,  pints,  quarts  and 
gallons.  See  the  PARTS  LIST/ORDERING  Section  for  more 
information.  Grout  can  be  ordered  from  L&L  in  the  same  quantities 
or  can  be  made  by  mixing  50%  cement  and  50%  brick  dust. 

SMALL  CRACKS  HOLES;  These  can  be  repaired  by  filling  with 
grout. 

1)  Vacuum  out  all  loose  fragments  &  dust.  Get  the  firebrick 
surface  as  clean  as  possible. 

2)  Wet  the  surface  to  be  repaired  and  the  area  for 
approximately  2"  around  it.  Try  to  have  the  water  absorb 
into  the  firebrick  at  least  1/2"  deep.  (This  allows  time  for 
the  grout  to  set  up.  Otherwise,  the  brick  would  absorb 
moisture  from  grout  too  quickly.)  A  paint  brush  is  a  handy 
tool  to  do  this  wetting. 

3)  Mix  grout  -  approximately  50/50  standard  L&L  Special 
Furnace  Co., Inc.,  brick  cement  and  brick  dust.  The  ratio 
will  differ  depending  on  consistency  of  the  cement.  Mix 
together  until  it  is  the  consistency  of  dough. 

4)  Jam  as  much  grout  in  as  possible.  Try  to  get  the  grout  to  go 
in  as  deeply  as  possi>'le.  Use  a  puddy  knife  or  a  broad 
bladed  screw  driver  to  force  the  grout  in. 

5)  Use  the  puddy  knife  to  resurface  and  smooth  out  the  grout. 
Grout  should  be  finished  off  so  no  rubbing  is  necessary. 

LARGER  HOLES  S  BRDISES:  In  these  cases  a  section  of  brick  will 
have  to  be  cut  out  and  a  plug  put  in.  The  minimum  size  of  a  plug 
is  1-1/4"  square.  Smaller  than  1-1/4"  square  will  increase 
chance  of  rebreakage. 

1)  Cut  out  area,  a  minimum  of  1-1/4"  square,  around  area  to  be 
repaired.  The  cut  should  be  made  with  flat  surfaces.  Use  a 
broad  bladed  screw  driver  or  small  chisal  (carefully)  and 
smooth  out  surfaces  with  a  stiff  puddy  knife. 

2)  Vacuum  out  all  loose  brick.  Clean  as  much  as  possible. 
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REPLACING  INSOLATION  FOR  FM  FDRNACES 


IMPORTANT!  CORING  CYCLE  AFTER  BRICK/CASTABLE  REPAIR  OR 
REPLACEMENT!  After  brick  or  castable  has  been  repaired  or 
replaced,  it  is  necessary  to  put  the  furnace  through  a  curing 
cycle  similar  to  the  First  Firing  and  Curing  Cycle  in  the 
INSTALLATION  Section  of  the  Instructions  Book.  Follow  the 
instructions  in  that  section  for  this  cycle.  Failure  to  follow 
this  procedure  will  result  in  probable  failure  of  the  repair  - 
or,  even  more  seriously  in  the  case  of  "castable ^  possible  furnace 
interior  damage~sH6uld  tSe  castable  reach  a  critical  temperature 
without~being  3rie<l  out.  "" 

REPLACING  HEARTH  CASTABLE  AND  INSULATING  FIREBRICK 

NOTE:  Castable  and  firebrick  sections  can  be  ordered  from  the 
factory.  Castable  sections  are  cast  in  molds.  Firebrick  cementing 
is  done  on  an  extremely  flat  table  and  then  the  sections  are  cur 
to  precise  specifications.  Delivery  can  take  three  to  four  weeks 
for  some  sections.  Because  of  this  it  is  wise  to  anticipate  needs 
and  order  ahead  of  time.  You  will  normally  know  well  ahead  of 
time  that  your  hearth  sections  need  replacing.  Often  emergency 
repairs  can  be  performed  that  will  prolong  the  furnace  lining  at 
least  as  long  as  it  takes  to  get  the  sections.  L&L  does  nor. 
recommend  or  endorse  repairing  the  furnace  lining  irT  any  other 
way  than  'is  mentioned  in  the.se  instructions.  ~ 

NOTE;  Factory  service  is  available  to  either  perform  this 
maintenance  work  on  your  preraesis  or  to  have  your  furnace  sent 
back  to  L&L.  Contact  the  factory  for  more  information  and/or  look 
in  the  PARTS  LIST/ORDERING  Section. 

1)  Disconnect  all  power  from  the  furnace.  Check  with  Voltmeter  to 
be  certain. 

2)  Remove  the  old  sections  that  are  to  be  replaced. 

3)  Install  the  new  sections.  Some  fitting  may  have  to  be  done: 
rubbing  the  edges  of  the  sections  down  to  fit  into  place  can 
be  done  with  a  coarse  firebrick  or  sandpaper  v'rapped  around  a 
board . 

IMPORTANT  NOTE:  All  the  sections  should  fit  snuggly  together  and, 
above  all,  there  should  be  no  gaps  or  holes  that  will  let  heat 
escape  to  the  outside  furnace  wall.  Actually,  the  firebrick 
sections  are  designed  to  have  heat  locks  so  that  when  they  are 
layered  together  a  small  imperfection  In  the  firebrick  or  a  small 
gap  will  still  not  let  much,  if  any,  heat  through. 

repair  of  ceramic  FIBER  MODULES;  All  side,  roof,  door  and  back 
walls  are  insulated  with  ceramic  fiber  modules.  These  are  made 
from  strips  of  ceramic  fiber  blanket  (6#  density)  which  are 
mechanically  held  in  place  by  stainless  steel  rods  in  sheet  metal 
backed  modules.  The  modules  are  12"  by  12"  or  less  for  easy 
handling.  The  modules  are  held  in  place  by  sheet  metal  screws.  It 
is  possible  to  remove  the  module.s  by  unscrewing  them  from  the 
outside  of  the  case.  They  can  be  taken  apart  if  necessary  and  new 
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REPLACING  INSULATION  FOR  FM  FURNACES 


ceramic  fiber  pieces  put  in  place.  Normally,  this  should  not  be 
necessary.  If  there  is  any  shrinkage  you  can  simply  take  pieces 
of  ceramic  fiber  blanket  and  stuff  it  between  the  layers  of 
ceramic  fiber.  In  addition,  if  you  wish,  you  can  take  nichrome 
pins  and  pin  the  fiber  in  place  after  stuffing  it. 

REPLACEMENT  OF  CERAMIC  FIBER  MODULES;  Order  the  module  from  the 
factory  by  refering  to  your  PARTS  LIST.  Remove  the  old  module  as 
stated  above  and  put  in  a  new  one.  You  may  find  some  ceramic 
fiber  blanket  stuffed  inbetween  where  two  modules  meet.  Replace 
this  stuffing  and  be  sure  that  it  is  tightly  in  place  and  will 
not  fall  out. 

REPLACEMENT  OR  REPAIR  OF  CERAMIC  FIBER  SEALS;  All  door  and  case 
seals,  and  some  specialises  is  in  cer ta in  FM  furnace  designs,  are 
constructed  of  either  ceramic  fiber  board,  or  ceramic  fiber 
blanket  wrapped  in  a  protective  alloy  mesh.  These  are  held  in 
place  mechanically  with  screws  or  nuts  and  bolts.  Replacement  is 
straightforward  -  simply  remove  the  defective  seal,  and  replace 
with  a  new  one  using  the  same  fasteners  and  holes. 
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TROUBLE  SHOOTING  GUIDE 
FOR  L&L  FURNACES  1.1 


Plaasa  nad  thta  Guide  BEFORE  caHIno  tha 
hctofy.  This  is  meant  to  help  trace  any  problems 
that  may  occur  during  the  life  of  an  L&L  Special 
Furnace  Co.,lna,  furnace.  Problems  that  can  arise 
with  any  cf  the  normally  provided  optional 
accessories  are  also  mentioned. 

The  remedies  described  are  listed  in  the 
recommended  order  of  trial.  Try  Remedy  A  first, 
then  B,  etc.  Detaled  instructions  for  checking 
certain  components  are  at  the  end  of  the  Trouble 
Shooting  Guide.  These  instructions  are  referenced 
as  Notes  throughout  the  Guide. 


11)  FAN  DOES  NOT  ROTATE 

12)  FAN  SHAFT  CAUSES  EXCESSIVE  SHAKING 
NOISE 

13)  VENTURI  IS  NOT  EVACUATING. 

14)  CONTACTORS  CHATTER  OR  HUM. 

15)  EXCESSIVE  BRICK  WEAR. 

16)  CRACKED  HEARTH. 

SYMPTOM  1:  NO  POWER  AT  ALL 
REMEDIES: 


It  is  esserMiai  that  a  proper  multimeter  (ohm  meter 
and  voltmeter)  be  on  hand  for  performing  many  of 
these  tests.  A  clamp-on  ammeter  is  also  necessary 
for  some  tests.  No  particular  brand  is 
recommended;  be  sure  to  have  a  meter  with  the 
proper  volt  range  for  the  supply  voltage,  artd  that 
the  ohm  meter  has  a  0  to  200  ohms  range.  L&L 
Special  Furnace  Co., Inc.,  uses  a  Beckman  3000 
meter. 


CAUnONI  Many  of  these  tests  require  working 
with  line  voltage.  Only  an  experienced  electrician 
should  perform  these  tests  under  these 
conditions. 


UST  OF  SYMPTOMS  IN  ORDER 
OF  APPEARANCE 

1)  NO  POWER  AT  ALL 

2)  POWER  ON,  NO  HEAT. 

3)  CONTROL  INDICATES  UPSCALE.  NO  HEAT, 

4)  CONTROL  INDICATOR  SEEMS  TO  READ  IN 
REVERSE 

5)  POWER  ON,  REDUCED  HEAT. 

6)  PREMATURE  ELEMEfJT  BURN  OUT. 

7)  CONTROL  INDICATES  ERRATICALLY. 

8)  FURNACE  TEMPERATURE  OVERSHOOTS  SET 
POINT. 


A)  Check  to  ntake  sure  power  supply  is  per  data 
nameplate. 

B)  Check  pilot  light  operation.  (Note  3) 

C)  Check  fuses.  (Note  1) 

D)  Check  on/off  switch  operation  with  meter.  (Note 
4)  E)  Check  for  short  circuits.  (Note  2) 

SYMPTOM  2:  POWER  ON.  NO  HEAT. 

REMEDIES: 

A)  Check  door  and  back  element  cover  limit 
s<^ches  for  proper  operation.  (Note  8) 

B)  Check  fuses.  (Note  >) 

Q  Check  supply  voltage  to  make  sure  it  agrees  with 
nameplate  rating.  (Note  15) 

0)  Check  for  short  circuits.  (Note  2) 

E)  Check  power  contactor  coiis.  (Note  6) 

F)  Check  input  controls.  (Note  5) 

G)  Check  temperature  controller  for  correct  relay 
operation.  (Note  7) 

SYMPTOM  3:  CONTROL  INDICATES  FULL 
UPSCALE.  NO  HEAT. 

REMEDIES: 

A)  This  IndicatBS  thermocouple  circuit  failure.  Check 
thermoocuple  end. 

B)  Check  themiocouple  circuit.  (Note  12) 


MD  UNIFORMITY  NOT  SYMPTOM  4:  CONTROL  INDICATOR  SEEMS  TO 

•  UP  TO  STANDARDS.  READ  IN  REVERSE. 

10)  OXIDATION  IS  OCCURRING  EVEN  WITH  REMEDIES: 

INERT  ATMOSPHERE.  A)  Check  thermocouple  polarity.  (Note  13) 


G.6.1.1 


SYMPTOM  S:  POWER  ON.  REDUCED  HEAT. 
REMEDIES: 

A)  Check  supply  voltage  to  make  sure  it  agrees  with 
nameplate  rating.  (Note  15) 

B)  Check  fuses.  (Note  1) 

C)  Check  for  short  circuits.  (Note  2) 

0)  Control  may  not  be  adjusted  property.  (Note  11) 
£)  Ctieck  input  controls.  (Note  5) 

F)  Check  power  contactor  cols.  (Note  6) 

G)  Check  element  resistance  values.  (Note  S) 

H)  Check  temperature  controller  indication  against 
standard.  (Note  10) 

I)  Check  loading  pattern.  If  load  is  too  dose  to 
dements,  reduce  load  so  that  2/3  of  chamber 
volume  is  utilized.  This  assures  maximum 
uniformity  as  well  as  protecting  elements. 

J)  Make  sure  hearth  plate  is  not  resting  on  element 
holders.  Use  ceramic  standoffs  to  set  hearth  plate 
over  elements.  (See  section  on  hearths  in 
Installation  Instmctlons.) 

K)  Bement  ends  twisted  too  tightly,  causing  stress 
at  terminal  through  holes.  This  causes  local 
overheating  at  through  hole,  and  element  failure. 
(Contact  factory.) 

L)  Door  is  not  sealing  against  front  correctly,  and  a 
red  glow  is  visible  around  the  door  seal  when 
furnace  it  operating.  Alto  exceestve  heat  lost  can 
be  felt  around  seal.  Rub  front  seal  high  points  down 
unto  no  more  than  I/I6  of  an  inch  gap  is  found  at  any 
point  along  seal.  Or,  a  fiber  tape  ratrofir  kit  is 
available  to  enhance  the  seal.  Contact  the  factory. 

M)  Make  sure  all  elements  are  heating.  Operate 
furnace  at  a  high  enough  temperature  to  tee  all 
elements  glow  and  visually  check  each  element  to 
make  sure  it  Is  operating.  If  not,  check  element 
resistance  values  and  continuity,  if  any  are  open, 
replace  them.  If  all  are  within  standards,  trace  wiring 
for  missing  or  bad  connections. 

SYMPTOM  6:  PREMATURE  ELEMENT  BURN 
OUT. 

REMEDIES: 

A)  Load  too  dose  to  elements.  Reduce  load  so  that 
2/3  of  chamber  volume  is  utilized.  This  assures 
maximum  uniformity  as  well  as  protecting  elements. 


C)  Make  sure  element  alloy  is  right  for  furnace 
atmosphere  conditions.  If  unsure,  consult  factory  - 
be  sure  to  have  atmosphere  Information.  (What  type 
of  gas?  Are  any  waxes,  ofls,  fumes  present?)  See 
the  section  on  Element  Life  and  Uinitations  in  the 
Operation  Instructions. 

0)  Check  bottom  element  holders  for  loose  scale 
from  the  work  pieces.  Vacuum  the  hdders  regularly 
per  Routine  Maintenance  section. 

E)  Check  process  for  excessive  carbon  buildup  in 
furnace  chamber,  if  any  carbon  is  present  in 
process  at  all,  be  sure  to  operate  the  furnace 
WITHOUT  A  LOAD  on  a  regular  schedule  to  bum 
the  carbon  out.  Do  not  run  atmosphere  dunng  the 
bum  out  cydes.  Suggested  frequency  of  burn  out 
cydes  Is  once  every  three  loads  for  light  carbon 
bu.!d  up,  and  once  afte.*  every  load  for  heavy  carbon 
build  up. 


SYMPTOM  7:  CONTROL  INDICATES 
ERRATICALLY. 

REMEDIES: 

A)  Check  thennocouple  for  conect  imrrersicn 
depth.  Welded  end  of  probe  should  protrude  at 
least  N/2“  into  chamber.  See  sedion  on 
Thermcouples  in  the  Operation  Instructions. 

B)  Check  thennoco(a>le  dreuiL  (Note  12) 

C)  Check  supply  voltage  to  make  sure  it  agrees  with 
nameplate  r^ng.  (Note  rS) 

D)  Check  transformer  for  proper  primary  jumper 
h^'Up  for  input  voltage.  Check  transformer  output 
volTage  and  compare  against  control  manufacturer 
voltage  specification  (Note  14) 

E)  Check  temperature  controller  for  correct  relay 
operation.  (Note  7) 

F)  Control  is  not  adjusted  properly.  (Note  11) 

G)  Check  temperature  controller  indication  against 
standard.  (Note  10) 

H)  Check  contacts  on  power  contactors.  If  fused 
together,  replace  contacts  or  complete  contactor. 

I)  Check  interior  temperature  of  control  panel  (Note 
16) 


B)  Make  sure  hearth  plate  Is  not  resiling  on  element  SYMPTOM  8:  FURNACE  TEMPERATURE 
hdders.  Use  ceramic  standoffs  to  set  hearth  plate  OVERSHOOTS  SET  POINT, 
over  elements.  (See  sedion  on  hearths.)  REMEDIES: 
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A)  Ch«ck  thermocouple  for  correct  Immersion 
depth.  Welded  end  of  probe  shotid  protrude  at 
least  1-1/2'  Into  chamber.  See  s^on  on 
Thermcouples  in  the  Operation  tnstruC.ion3. 

B)  Check  temperature  controller  for  conect  relay 
operation.  (Note  7) 

C)  Control  is  not  adjusted  properly.  (Note  11) 

D)  Turn  down  input  switch  settings.  Try  75%.  then 
50%. 

E)  Try  different  settings  of  Maximum  Power  Output 
(On  West  2070  Controller  •  see  Control  Settings  in 
Operation  Section.)  Instead  of  100%.  try  75%,  then 
50%.  etc. 

F)  T;7  faster  cycle  time  t»n  controller.  If  faster  than 
IS  seconds,  mercury  cn.itactani  should  be  used. 
(These  are  staixfard  for  all  trvxiels  (except  HB  and 
QO  29]  manufactured  after  October.  1984.)  Retrofit 
kits  ore  avaHable  from  the  factory  to  change  over  to 
mercury  contactors. 

G)  Check  contacts  on  power  contactors.  If  fused 
together.  rep)lace  contacts  or  complete  contactor. 

H)  Check  temp>erature  controller  Indication  against 
standard.  (Note  10) 

I)  Check  interior  temperature  of  control  panel.  (Note 
16) 

J)  If  all  else  fails,  can  factory  for  information  on 
aeiective  disconnection  of  some  elements. 

SYMPTOM  9:  CHAMBER  TEMPERATURE 
UNIFORMtTY  NOT  UP  TO  STANDARDS. 
REMEDIES: 

A)  Adjust  Input  switches.  (Note  17) 

6)  Check  thermocoupiie  for  correct  Immersion 
depth.  Welded  end  of  probe  should  protrude  at 
least  M/2'  into  chamber.  Read  section  on  T.C.'s. 

C)  Load  too  cl(}se  to  elements.  Rrxfuce  load  so  that 
2/3  of  ciiamber  volume  Is  utiltzrKf.  This  assures 
maximum  uniformity  as  well  as  pnstectlng  elements. 

D)  Make  sure  hearth  plate  is  not  resting  on  element 
hdders.  Use  ceramic  standoffs  to  set  hearth  plate 
over  elements.  (See  section  on  hearths.) 

E)  Check  fan.  fSoo  "SYMPTOM  1 1 :  FAN  DOES  NOT 
ROTATE.') 

F)  Check  RPM  of  fan  motor.  If  not  to  nameplate 
rating,  fan  rotation  will  of  necessity  be  reduced, 
reducing  chamber  uniformity.  Check  voltage  and 
wire  hook-up  to  motor.  Repair  or  replace  motor  if 
necessary. 


G)  Check  door  seal  gap.  If  door  is  not  sealing 
against  front  correctly,  a  red  glow  is  visible  around 
the  door  seal  when  furnace  is  operating.  Also 
excessive  heat  toss  can  be  felt  around  seal.  Rub 
front  seal  high  points  down  until  no  more  than  1/16  ol 
an  inch  gap  is  found  at  any  point  along  seal.  Or, 
Install  a  Fiber  Seal  Retofit  Kit,  avalable  from  the 
factory. 

H)  Make  sure  all  elements  are  heating.  Operate 
furnace  at  a  high  enough  temperature  to  see  ail 
elements  glow  and  visually  check  each  element  to 
make  sure  It  is  operating.  If  not,  check  element 
resistance  values  arxl  continuity.  If  any  are  open, 
replace  them.  If  atl  are  within  standards,  trace  wiring 
for  missing  or  bad  connections. 

SYMPTOM  10:  OXIDATION  IS  OCCURRING 
EVEN  WITH  INERT  ATMOSPHERE 
REMEDIES; 

A)  Try  different  pressures  Start  low.  For  Bench 
k^els  with  7  LPM  flowmeter,  try  2  to  3  P  S.l.  For 
Floor  MkXJels  with  10  LPM  flowmeter,  try  5  P  S.l. 

B)  Try  higher  flow  rates.  6  volume  changes  per  hour 
Is  normal,  and  up  to  10  changes  per  hour  Is  not  out 
of  the  ordinary.  Check  to  make  sure  your  flowmeter 
is  providing  this  flow  rate  capability. 

C)  Try  purging  longer  to  remove  air  or  oxygen  from 
insulation. 

D)  Check  gas  Iniel  and  outlet  for  bfockige. 

E)  Check  all  seals  visually.  Pay  attention  to  the  fiber 
tape  seal  around  the  door.  If  worn,  replace.  Check 
at  screws  on  case  to  see  wheiher  they  have  been 
untightened  arxl  not  retealed  Reseai  with  high 
temperature  silicone.  Check  at  other  areas  where 
silicone  has  bean  applied. 

F)  Try  ninning  BO  P.S.I.  compres.sed  air  when  the 
lumace  Is  cool,  and  check  for  biow-out  at  seals. 

G)  Try  a  gas  mixture  with  sonrs  hydrogerr  or  natural 
gas  or  propane.  Be  sure  NEVER  to  use  more  than 
4%  combustible  mbeture.  Industrial  gas  suppliers  or 
welding  gas  suppliers  wfil  have  recommendations. 

H)  Try  puning  in  some  steel  wool  to  absorb  excess 
oxygen. 

I)  In  a  worst  case  situtation,  a  special  top  ioaciing 
alloy  muffle  with  self-contained  inert  atmcspfiere 
capability,  which  Is  loaded  in  and  out  of  the  furnace 
Is  available  from  L4L  Special  Furnace  Co., Inc.  This, 
however,  is  not  useful  for  parts  that  nised  to  be 
quenched. 
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SYMPTOM  11:  FAN  DOES  NOT  ROTATE. 

REMEDIES; 

A)  Check  fan  motor  bsfts. 

6)  Check  fuses.  (Note  1) 

C)  Check  motor  starter  or  power  relay  to  fan  motor. 
(Note  6) 

0)  Check  fan  motor.  Apply  proper  voltage  dIrcctJy  to 
motor  to  see  H  moicr  is  OK.  Check  voltage  against 
wire  hook-up  to  make  sure  power  is  hooked-up 
properly  to  motor: 

E)  Check  bearings,  if  frozen,  repair  or  replace. 

F)  Check  to  make  sure  fan  blades  are  net  hitting 
brick  or  muffle 

SYMPTOM  12:  FAN  SHAFT  CAUSES 
EXCESSIVE  SHAKING  NOISE. 

REMEO'ES: 

A)  Heat  dir>slpator  is  loose.  Raifie  1/2*  -  3/4'  from 
furnace  case  and  re-tighten  to  fan  shaft. 

B)  Check  fan  shaft  and  motor  puliies  for  correct 
alignment.  Adjust  If  recossary. 

C)  Fan  shaft  may  be  warped,  or  unbalanced. 
C^ult  factory. 

SYMPTOM  13:  VENTURI  IS  NOT  EVACUATING. 
REMEDIES; 

A)  Check  for  blockage.  Adjust  air  operated  type 
through  entire  range  of  adjustment  to  optimize. 

B)  Check  air  supply  on  air  operated  type.  Check 
motor  on  motor  driven  type. 

SYMPTOM  14:  MECHANICAL  CONTACTORS 
CHATTER  OR  HUM. 

REMEDIES; 

A)  Check  for  dust  on  contacts  •  use  60  PSI 
compressed  air  to  blow  out  cortacts  vrhile  manually 
opening  and  closing  the  contacts. 

B)  Qieck  transformer  for  proper  primary  jumper 
hook-up  for  Input  voltage.  Check  transformer  output 
voltage.(Note  14) 

C)  Check  power  contactor  coils  (Note  6) 

D)  Check  contict.t  on  powor  contactors.  If  fused 
together,  replace  contacts  or  complete  contactor. 

E)  If  above  checks  do  not  solve  problem,  either 
repilace  contactors  with  direct  replacement,  or 
retrofit  with  mercury  contactors  to  eliminate  future 
proble  ms.  See  Price  List,  or  contact  factory. 


SYMPTOM  15:  EXCESSIVE  BRICK  WEAR 
REMEDIES: 

REMEDIES: 

A)  Was  Furnace  cured  according  to  First  Firing  and 
Curing  Cycle?  Check  this  procedure  in  Installation 
section.  (Note  16) 

B)  For  light  to  moderate  spalling,  re-coat  the  brick 
with  the  grey  facing  available  from  the  factory.  This 
procedure  can  allow  the  brick  to  remain  operational. 

C)  If  possible  try  cooling  furnace  before  opening 
door.  (Note  18) 

D)  Check  with  factory  about  fiber  tape  door  seal,  or 
possibly  a  ceramic  fiter  door.  (Note  18) 

E)  Certain  garsas  react  with  the  brick  and  can 
cause  deterioration.  Check  with  the  factory  for  an 
analysis  If  any  kind  of  gas  Is  used  in  the  furnace,  or  If 
the  furnace  is  used  for  bum  out  operations. 

SYMPTOM  16:  CRACKED  HEARTH 
REMEDIES: 

A)  Check  hearth  loading  chart  in  the  Installation 
•ectlon  and  compare  against  actual  load.  If  actual 
load  Is  excassivo,  contact  factory  for  optional 
hearths.  (Note  10) 

B)  Make  sure  load  is  not  dropped  onto  hearth,  but  is 
set  down  gently  to  ovoid  mechanical  shock. 

C)  Add  supports  in  more  locations  under  hearth  to 
help  dlstributs  the  load  mora  evenly. 

D)  Minimize  door  openings  to  prevent  thermal 
shock  to  hearth.  (Note  19) 

E)  Purchase  a  silicon  carbide  or  alloy  hearth  plate. 
In  many  cases  the  cordiedte  hearth  Is  just  not  shock 
resistant  onough.  (Note  19) 


DETAILED  INSTRUCTIONS  FOR 
CHECKING  COMPONENTS 

The  following  notes  are  referenced  throughout  the 
Remedies.  These  are  more  detailed  instructions  for 
checking  certain  components,  with.  In  some  cases, 
references  to  other  sections  in  the  Inidructfons  for 
further  Information. 
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NOTE  1:  CHECKING  FUSES 
Witti  power  disconnected  at  main  disconnect 
switch,  check  ohms  across  each  fuse.  This  should 
read  a  dosed  circuit  (0  ohms,  or  very  small 
ftactlor^.)  A  blown  fuse  will  read  a  large  number  of 
ohms,  or  'Overload',  indicating  that  the  drcuit  is 
open.  Some  ohm  meters  have  a  continuity  tester; 
this  tests  for  a  dosed  circuit,  and  can  be  very  helpful 
in  diagnosing  fuse  conditions. 

When  checking  fuses,,  also  check  that  all  fuses  are 
the  correct  size.  Sea  wiring  diagrams  for  this 
btfomtatioa 

If  fuses  are  blowing  erraticaay,  a  higher  ampere  fuse 
may  be  necessary.  Check  the  surge  amperes,  which 
arc  the  amperes  that  are  developed  when  the  main 
power  is  first  turned  on.  Replace  the  fuse  with  one  of 
slightly  higher  amp  capacity  than  the  surge 
amperes. 

Check  the  main  disconnect  fuses  first,  then  the 
control  drcuit  fuses,  then  dement  bank  and  other 
component  fuses. 

MOTE  2:  CHECKING  FOR  SHORT  CIRCUITS 
A  short  drcuit  will  cause  any  one  of  the  van'ous 
fuses  to  tal.  If  any  of  the  fuses  are  open,  first  replace 
the  fuse,  then  try  the  drcuit  power.  If  the  fuse  fs 
again,  It  is  likely  that  a  short  circuit  has  occurred.  A 
dKNt  drcuit  ia  basically  a  wire  path  between  tWvi 
Ones  which  has  little  or  no  resistance,  thus  causing 
an  iKcessNe  amount  of  amparage  to  davalop.  This 
wcass  amparage  causes  the  fuse  to  fail. 

If  a  short  drcuit  has  occinrad,  traca  the  wire  path 
according  to  the  wiring  diagrams.  Check  each 
connection  to  maka  sure  that  neighboring  wires  or 
connectors  do  nor  touch.  Mto  check  each  l!r>e  to 
grourtd  with  an  ohm  meter  to  make  .sure  there  are 
no  grounded  wires  or  connections. 

NOTE  3:  CHECKING  PILOT  LIGHT  OPERATION 
The  on/otf  switch  has  a  built-in  pRot  light  which  is  on 
when  the  on/off  switch  is  pushed  on.  if  the  pilot  light 
iails  to  go  on  frt  either  position  of  ihe  on/off  switch, 
then  either  a  control  fuse  has  failed,  or  the  light  bulb 
has  burned  out.  Replace  bulb  and  check  fuses. 

NOTE  4:  CHECKING  ON/OFF  SWITCH 
OPERATION 

With  power  off.  hold  chm  meter  test  leads  between 
the  center  posts  of  the  on/off  switch,  where  wires 
are  soldered.  Have  a  helper  push  the  switch  on  and 
off,  and  check  the  ohm  meter.  With  the  switch  on, 
the  ohm  meter  should  Irxlicate  a  dosed  circuit;  it 


should  Indicate  an  open  drcuit  with  the  switch  off.  If 
the  meter  does  not  change  from  open  to  closed 
circuit  when  the  switch  is  changed  from  off  to  on, 
replace  the  contact  block  or  the  entire  switch. 

NOTE  S:  CHECKING  INPUT  CONTROLS 
With  power  on,  set  the  Input  contrd  to  100%.  The 
temperature  control  must  cail  for  heat,  and  ali  door 
and  back  cut-off  switches  must  bo  dosed.  At  100% 
setting,  the  respective  power  contactor(s)  should 
dose  and  remain  dosed  for  the  full  cycle.  Keep  at 
100%  setting  for  at  least  90  seconds. 

At  smaller  settings  the  input  controls  cycle  the 
power  contactors  on  and  off.  Lowest  setting  allows 
a^sroximately  20%  on  time.  If  the  input  contrds  are 
not  functioning  properly,  they  should  be  replaced. 

NOTE  6:  CHECKING  POWER  CONTACTORS 
With  power  off,  isolate  the  power  contactor  coil 
control  circuit  by  removing  the  control  wires  from  it. 
VERY  CAREFULLY,  using  a  control  voltage  test  lead 
(normally  120  volts),  apply  control  voltage  across 
the  contactor  coR.  Contacts  should  dose,  if  not 
functioning  properly,  replace  coR  or  complete 
oontador. 

NOTE  7:  CHECKING  TEMPERATURE  CONTROL 
RELAY  OPERATION 

'^um  power  oa  Set  Input  controls  to  100%.  and 
control  to  30(f  F.  sat  point  Hdd  door  cutoff  twitch 
doaad  and  CAREFULLY  haat  the  thermocouple 
probe  with  a  match  or  nghtar.  Power  contadors 
should  dose,  and  control  indicator  should  dimb  to 
set  point  Depending  on  setting  of  proportional  bend 
and  other  PID  adjustments  on  the  controller,  the 
control  should  opnn  the  contactor  juet  before  the 
probe  tr.  nperature  reaches  set  point.  II  temperature 
control  does  not  function  property,  have  It  repaired 
or  replace  with  a  new  one.  See  separate  sedion  in 
Maintenar '  e  section  concerning  control  servicing. 

NOTE  8:  CKECKING  DOOR  AND  BACK 
ELEMENT  COVER  CUT-OFF  SWITCHES 
The  power  contadors  (and  fan  relay  If  Included)  are 
shut  off  whenever  either  the  door  is  open,  or  the 
back  element  cover  is  taken  off  for  service.  This  is  a 
safety  feature  to  shut  off  elements  (and  f.in) 
whenever  exposure  to  line  voltage  Is  possible. 
Power  Is  restored  vrhen  the  door  and  back  element 
cover  Is  dosed. 

If  switches  do  not  function  properly,  check 
sd]ustment  levers  or  bolts  to  make  sure  the  switch  Is 
actuatiKl  when  it  should  be.  if  not,  adjust  properly.  If 
the  switch  is  actuated,  but  circuit  does  not  function 
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properly,  first  make  sure  ttie  wiring  is  correct.  Pay 
strict  attention  to  whether  the  correct  wir(>3  are 
connected  to  the  proper  poie  of  the  switch 
(Common,  Normally  Opea  Normally  Closed.)  Refer 
to  the  wiring  diagrams.  If  wiring  is  correct,  repair  or 
replaco  the  switch. 

NOTE  9:  CHECKING  ELEMENT  RESISTANCE 
VALUES 

If  the  element  resistance  value  is  suspect,  first  call 
the  factory  for  the  conect  rssl';tance  information. 
Then  isolate  one  dement  by  removing  all  wires  from 
the  posts-  on  the  element  terminal  Mock.  Check 
resistance  between  the  terminal  posts  with  an  ohm 
meter  and  compare  with  the  factory  value.  Repeat 
as  necessary.  Replace  if  eiements  have  aged  too 
much  and  resistance  Is  too  high. 


instructions,  and  also  read  the  control 
manufacturer's  instructions.  PLPAfig  TAKE  THE 

TIME  TO  READ _ IHIS.,  .INFORMATION 

CAREFULLY  BEFORE  CALUNG  -mE  FACTORY. 
Proper  adjustment  of  the  control  is  NOT  a  warranty 
Hem.  An  L&L  Special  Furnace  Co.. Inc.,  technician  is 
avaiable  on  a  per  diem  basis  If  necessary. 

NOTE  12:  CHECKING  THERMOCOUPLE 
ORCUIT 

First  Inspect  thermocouple  weld  for  a  good  bead 
and  no  corrosion  or  erosioa  The  section  on 
thermocouples  In  the  Operation  Instructions 
explains  a  great  deal  about  actual  thermocouple 
problems.  If  there  is  evidence  of  deterioration, 
replace  the  thermocouple.  IT  IS  WISE  TO  KEEP  A 
SET  OF  THERMOCOUPLES  ON  HAND  FOR 
EMERGENCIES. 


NOTE  10:  CHECKING  CONTROLLER 
INDICATION  AGAINST  STANDARD 
Use  a  separata  millivoltage  source  (a  Biddle 
‘Versa-Cal'*  calibrator  is  recommended)  as  the  input 
signal  to  the  control.  Remove  Thermocouple  lead 
wires  to  the  Input  temninals  on  the  control,  and 
attach  test  leads  from  the  millivolt  source.  Turn 
power  on.  Set  the  millivolt  source  to  a  reading  of 
SOO°F.  and  compare  control  irvflcatlon.  Compare  at 
1000®,  1500®,  2000®,  and  2300®F.  The  control 
manutecturer'3  instructions  specify  a  certain  range 
of  accuracy  tar  the  control:  compare  any  deviations 
noticed  against  the  manutacturer's  spedficatiant, 
arxl  contact  the  factory  or  control  manufacturer  If 
there  is  a  problem. 

Alternatively,  send  the  control  back  to  L&L  Special 
Furnace  Ca.lnc,  for  calibration  senrice.  There  is  a 
nominal  charge,  and  a  shipping  procedure  that 
must  be  followed.  See  the  Parts  List  tor  information, 
and  call  the  factory  for  Return  Authorization. 

NOTE  11:  CHECKING  CONTT..  f  PID  (THREE 
MODE)  ADJUSTMENTS 

Most  controls  sold  with  L& .  Sc  idal  Furnace 
Co.,lnc.,  furnaces  arc  RO  Three-Mvjde  type  time 
proportioning  temperature  controllers.  These  have  a 
wide  variety  of  adjustments  that  can  be  used  for 
TUNING  the  controller  to  the  actual  process.  This 
eliminates  overshoot  and  undershoot  or 
temperature  droop.  To  check  for  proper  tuning,  set 
the  control  to  a  specific  temperature  and  allow  the 
furnace  to  rise  to  set  point.  Watch  as  the  furnace 
approaches  set  point,  and  make  sure  the  furnace 
temperature  does  not  overshoot,  undershoot,  cycle 
too  widely  around  set  point,  or  never  reach  set 
point.  If  this  occurs,  see  the  section  on  the  control 
operation  In  the  Operation  Instructions  lor  specific 


If  the  thermocouple  Itself  is  in  good  condition,  trace 
the  thermocouple  extanston  wire  circuit  Check  for 
poor  connections  or  broken  leads. 

NOTE  13:  CHECKING  THERMOCOUPLE 
POLARITY 

Trace  thermocouple  extension  wire  circuit,  making 
sure  that  ail  positive  leads  are  connected  together 
and  all  negative  leads  arc  connected  together,  with 
no  cross  wiring.  See  the  Tnermocoupio  s(x:tion  In 
the  Cperatlon  Instructions  tar  information  on 
Polarity,  and  color  codes. 

NOTE  14;  CHECKING  TRANSFORMER 
TERMINALS  FOR  PROPER  INPUT/OUTPUT 
VOLTAGES 

The  control  transformer  has  a  label  describing 
proper  terminals  and  Jumpers  tor  the  line  voltage 
and  output  control  voltage  of  the  system.  Carttfully 
compare  the  actual  hook  up  with  the  label.  Check 
output  voltage  fram  the  transfomtnr  with  a 
voltmeter.  Change  If  necessary. 

Note  that  the  temperature  control  has  a  certain 
specified  range  of  voltages  within  which  it  will 
operate  properly.  If  out  of  this  range,  contact 
factory. 

NOTE  15:  CHECKING  SUPPLY  VOLTAGE 
The  furnace  is  designed  to  operate  at  a  certain 
voltage,  which  Is  stamped  on  the  furnace  data 
nameplate.  Check  this  against  the  actual  supply 
voltage.  A  furnace  designed  for  operation  at  240 
Vohs  will  have  only  75%  of  full  power  If  operated  at 
200  volts,  and  control  circuit  voltage  wHI  not  be 
within  control  manufacturer  specifications.  Comact 
the  factory  If  It  Is  necessary  to  rewire  the  fumactt  for 
a  lino  voltage  different  from  nameplate  voltage. 
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NOTE  16:  CHECKING  INTERIOR 
TEMPERATURE  OF  CONTROL  PANEL 
Th«  bnerior  temperature  of  tfie  control  panel  should 
not  exceed  130°F.  Check  with  an  accurate 
thermometer  while  the  furnace  is  operating.  Pay 
careful  attention  to  the  criticai  control  components, 
such  as  the  cot«roller  chassis,  and  any  exposed 
circuit  boards.  A  control  panel  ian  may  be  retrofitted 
into  the  panel,  or  the  panel  may  be  remounted  onto 
anearbywafi  away  from  the  furnace.  Extra  hookup 
wire  is  available  from  the  factory. 

NOTE  17:  CHECKING  ADJUSTMENT  OF  INPUT 
CONTROLS 

If  chamber  uniformity  is  not  up  to  standards,  check 
temperature  difference  between  top  and  bottom 
zones  using  the  thermocouple  selector  switch. 
(Most  models  except  the  OF.  HB.  and  00-29  are 
equipped  with  this  feature.)  If  the  top  is  hotter  than 
the  b^om.  adjust  the  top  input  control  to  a  setting 
below  that  of  the  bottom  input  control.  Wait  for 
about  30  minutes  and  read  the  difference  again. 
Keep  adjusting  until  uniformity  is  wkhin 
specifications,  normally  -f20^F.  without  a  tan,  and 
+  t5®F.  with  a  fan.  See  the  Operation  Instructions 
for  more  information. 

NOTE  16:  EXCESSIVE  BRICK  WEAR 
Excessive  brick  wear  can  be  the  result  of  various 
conditions.  Most  common  is  Improper  curing  of  dte 
brick  when  first  fired.  FOLLOW  THE 
INSTRUCTIONS  IN  THE  INSTALLATION 
SECTION  FOR  THE  FIRST  RRING  AND  CURING 
CYCLE! 

AH  Insulating  firebrick  Is  subject  to  expansion  and 
contraction,  which  over  time  will  lead  to  cracidng 
and  spalling.  Spalling  is  the  oontinucxi  cracking  of 
the  brick  which  eventually  resuftt  In  large  piecoe  of 
the  brick  failing  out  from  the  brick  eectioa  This  Is  a 
normal  condition  as  long  as  the  emphasis  is  on 
eventually.  Factors  such  as  how  dose  the  furnace  is 
operated  at  or  near  maximum  temperature,  how 
often  and  how  test  the  furnace  is  cyded  up  to  heat 
and  then  cooled,  how  heavy  the  loads  are.  all  figure 
Into  the  brick  wear  equation  There  is  no  set  rule  as 
to  how  long  a  brick  lining  wll  last.  There  are  some 
L6L  Special  Furnace  Co., Inc.  furnaces  which  are  2S 
to  30  years  old  with  the  original  lining  still  in  place;  a 
good  bet  would  be  that  these  are  rxM  used  very 
often  or  very  hard.  Others  may  have  to  have  the 
lining  replaced  after  5  years  of  normal  use.  This  Is 
easy  to  do  following  the  Maintenance  Instructions. 


Frequent  door  openings  when  the  furnace  is  at  high 
temperatures  can  cause  thermal  shock,  leading  to 
excessive  cracking  and  spalling.  Try  to  keep  all  door 
openings  to  a  minimum,  unless  the  furnace  can  be 
c^ed  first.  If  the  door  brick  is  wearing  first,  call  the 
tedory  for  possible  replacement  of  the  brick  with 
ceramic  fiber.  This  is  not  subject  to  the  same  degree 
as  bdck  to  thermal  shock. 

In  some  cases  the  seat  brick  wears  first.  A  ceramic 
fiber  tape  sad  can  be  Installed  to  absorb 
mechanical  and  thermal  shock.  Call  the  factory. 

NOTE  19:  OPTIONAL  HEARTH  SYSTEMS 
The  standard  hearth  used  in  L&L  Special  Furnace 
Ca.Ina,  furnaces  is  a  eordiertte  ceramic  type. 
Standard  load  weights  are  listed  in  the  Installation 
section  for  each  model.  If  the  hearth  cracks  because 
of  excessive  weight  or  thermal  shock,  there  are 
several  dtemative  hearth  types  which  may  be  used. 

The  sllcon  carbide  heanh  is  an  excellent  choice  for 
high  temperature  heat  treating  and  in  cases  where 
thermal  shock  is  a  factor  Silicon  carbide  is  also  an 
excellent  heat  transfer  material,  which  means  that  It 
will  transfer  heat  from  the  bottom  elements  to  the 
load  more  quickly  than  most  other  nnaterlals.  It  will 
also  remain  flat  as  It  does  not  warp  when  subjeded 
to  thermal  stress. 

For  processes  under  2000"F..  the  330  sSoy  hearth 
plate  can  be  used.  This  is  metal  ao  It  can  warp, 
making  it  untuBabie  for  applications  where  heavy 
load  must  remain  fiat.  However,  it  wll  noi  break  or 
crack  under  stress;  it  will  bend. 

The  steldess  steel  hearth  plate  Is  suitable  for 
processee  under  1400°F.  Otherwise  It  Is  similar  In  all 
respects  to  the  330  alloy  hearth  plate. 
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UMITED  WARRANT/  FOR  ALLOY  ELEMENT  FURNACES  (O  « 

Efr«ctiv«  3/1/91 


This  furnac«  is  warrantc?d  C>y  L&L  Spsciat  rurnacA  Co  . Inc.  to 
rnsot  ill  quotsd  spscfflcaiions  unloss  changes  are  made  and 
accepted  by  the  customer  Furthenmore,  the  furnace  is 
warranted  to  be  free  of  defucts  in  maitnal  and  workmanship 
tor  a  period  ol  one  (1)  year  under  normal  usage  with  the 
exceptions  stated  below.  Elements  and  thermocouples  are 
warranted  for  six  (6)  months.  Al  temporature  controls.  SCR 
power  controls,  transformers,  recorders,  and  progremmers 
ers  warranted  by  tholr  respactlve  control  manufacturer  under 
separate  warranties.  Aloy  muffle,  retorts,  fans,  castings  and 
Cher  alloy  parts  are  nc  warranted  against  warpagt,  cracking 
or  weld  failure  except  in  so  far  as  the  alloy  fabricator  cf  the 
component  determines  through  his  anatysis  that  It  Is  due  to 
ISufty  marerial  or  workmanship.  Ceramic  and  silicon  carbide 
puts  such  as  hearth  plates  are  nc  warranted  against 
breakage.  Some  packaged  fan  aysterre,  auch  as  these 
aupplied  by  industrial  Gee  Engineering,  have  their  own 
aeparete  warranty.  Such  warranty  may  be  voided  by  nc 
tooowir^g  operating  fnstrucions  with  regard  to  such  things  as 
oooHn  p  w  star  flow.  L&L  will  act  as  the  intermediary  in 
rasCvlng  any  clairrts  under  leperele  crxttrC  end  component 
worrant'en  but  the  dotermlncion  c  the  original  manufacturer 
C  the  component  is  final  with  regard  to  responsibility. 

If  any  part  needs  repair  or  rtplactmem  during  the  warranty 
pariod.  L&L  wM  repair  or  replace  the  necessary  Rems  at  no 
cost  to  the  puchtsar,  axceipt  tor  transportation  charges  to 
'  snd  from  the  factory  which  me  purchaser  must  pay.  The 
purchaser  must  rstum  SU  deleave  parts  to  L&L  whereupon 
the  purchaser  will  be  issued  a  credit,  if  a  service 
reprasentattve  from  L&L  visits  the  purcheser's  location  tor 
warranty  work  the  customer  wRI  pay  only  for  transportation 
artd  overnight  expenses.  If  e  service  repretientative  voRs  the 
purchaser's  loctflon  for  a  problem  not  covered  by  this 
wsrrenty,  the  purchaser  wu  be  billed  at  a  rate  of  $55  per  r  our 
w  travel  and  work  time  plus  expenses.  (This  rae  is  subject  to 
change.) 

This  warranty  done  not  cover  overfiring  or  firebrick  cracking 
for  any  reaeoa  Hairline  aacks  ore  a  normal  phenomena  in 
furrtece  linfogs.  NOTI:  If  the  furnace  Is  not  cured  carefully 
according  to  the  furnace  Instructions,  the  firebrick  will 
crack  extensively.  This  warranty  npecificelly  excludes 
protecticn  for  this.  BESURgYCU  FOLLOW 
INSTBUCT1QNS.  Moreover,  be  cedain  to  mamine  the 
furnace  very  carafuHy  upon  .-irrlval  for  cracka  which  may  havt 
occurred  during  ehipmara.  The  furr  ace  le  insured  against  this 
by  the  ihipping  company.  The  fur>raee  warranty  dose  not 
cover  shipping  damages. 

Thn  warranty  dost  not  cover  norm  i)  shrinkage  of  ceramic 
fiber. 

The  warranty  does  not  cover  losses  or  damages  caused  by 
the  malfunction  of  the  contret  tystem  or  Ihi'rmrxouple  Wa 
highly  recommand  tha  utt  of  an  overtemper atura  safety 
system.  Overfiring  of  the  furnace  fer  any  rt ason,  inauding 
but  not  limRed  to  faul'y  controls,  thermccoupies  or  improper 
wiring,  is  net  covartc  under  this  wananty. 


Specific  wsVere  of  L&L  rights  in  fullfilling  tr.,  oolig  jtions  of 
this  warramy  do  not  imply  implicRly  or  expllc..  /  any  future 
obi.gatlors  not  covered  this  warranty. 

Aspects  of  the  furnace  or  system  that  are  manufacturtd  to 
customer  specifications  and  which  d.ffer  subtantiaiiy  from  the 
normaJ  method  of  construction  used  by  L&L  wiJ  not  be 
warranted  except  for  materials  and  workmanship. 

Paymont  for  the  furnace  rnust  be  made  according  to  agreed 
on  terms  or  L&L  may,  at  Re  option,  void  this  wa.'renty. 

Use  of  improper  atmospheres  shall  void  tha  warranty  unless 
othenwise  stated  in  wriing  by  an  officer  of  L&L  Unless 
epecltlcally  mentioned  In  writing,  no  explosive 
atmoepherts  may  ba  used  In  the  furnaca.  Such  ust  will 
void  tha  warranty  and  abaolvt  L&L  of  any  and  all  liability 
with  raapect  to  thia  furnace.  A  euttomer’s  proceaa  that 
genaratas  atmospheres  (such  as  but  not  llmried  to  sulfur 
or  florldss)  that  are  harmfull  to  the  furnace  may,  at  L&L’s 
sole  option,  void  the  warranty. 

This  warranty  does  not  extend  to  the  purchaser's  process  of 
manufacture  or  to  the  quality  of  the  products  processed  in 
the  furnace.  The  furnace  1$  not  warranted  tor  any  specific 
uses  unless  specificafy  stated  m  the  quotation.  L&L  la  not 
responsible  for  downtime  costs  and  expenses  associated 
wRh  equipment  fsUura  or  malfunction.  This  warranty  is  mads 
only  to  the  original  purchaser  of  the  equipmant.  L&L  Special 
Furnace  Co..lnc  it  not  rtaponsibla  for  any  consequamial 
damages  res'uRing  from  the  malfunctioning  of  Rs  equipment 
orfor  tny  other  reason  L&L  Spatial  Furnaca  Co., Inc. 's 
liability  Is  expressly  limRtd  by  L&L's  tsrms  and  condRIons  of 
sale  which  are  pan  of  el  quotations,  invoices  and 
acknowltdgmtm  lorma.  All  tochnlcai  advice, 
racomrnendations  and  aervices  ore  rendered  by  L&L  free  of 
charge.  While  besad  on  data  bcReveo  to  be  reliable,  such 
mformtition  Is  inttnded  for  use  bv  skilled  persons  at  their  own 
risk  L&L  assumes  no  responsibility  to  the  purchaser  for 
events  rtsuRing  or  damages  incurred  from  use  of  such 
Wormaiion  on  the  pert  of  tne  purchaser  or  L&L  Any  advice 
gVon  is  not  to  be  taken  as  a  license  to  operaie  txider  or 
intendeo  tc  suggest  Infringement  of  any  existing  patent. 


COMPANY  NAME: 


ROY  F  WESTON.  INC/C/O;  AAAP 

ADDRESS: _ 14571  PLANT  ROAD _ 

CITY,  STATE,  ZIP: _ ALPINE.  At  35014 _ 


IMPORTANT  INSTRUCTIONS 
FOR  FUTURE  PARTS  ORDERING 
THE  FOLLOWING  INFORMATION  MUST  BE 
GIVEN  WHENEVER  PLACING  AN  ORDER 
FOR  REPLACEMENT  PARTS 


MODEL 

NUMBER: _ FBCStfl  ft.F9284)1  .G310^80R3nr.I94 _ 

SERUL 

NUMBER: _ I294LL _ 

NO  ORDERS  yyiLL  BE  PROCESSED  WITHOUT 
THIS  INFORMATION 

EACH  L&L  FURNACE  IS  UNIQUE,  AND 
IDENTIFIED  THROUGH  THESE  NUMBERS. 

PLEASE  KEEP  THIS  INFORMATION  WHERE  IT 
WILL  BE  EASILY  AVAILABLE. 

The  model  number  gives  us  pertinent  information  about 
original  drawings  and  electrical.  Also  all  parts  orders  are 
filed  with  the  original  furnace  flic.  Wliile  the  serial  numbers 
are  kept  separate  and  used  as  a  source  to  double  check. 

Also,  changes  made  throughout  the  life  of  each  furnace 
are  kept  in  that  furnace  Hie.  This  helps  L&L  keep  an  up 
to  date  history  on  each  furnace 


VERSION:  3.0 
MARCH  1,1S93 
PricM  subjact  to  chang*  without  notice 
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BEFORE  ORDERING: 


•  COPY  ALL  THE  INFORMATION  FROM  YOUR 
NAMEPUTE  INCLUDING  VOLTAGE, 
COMPLETE  MODEL  NUMBER,  SERIAL 
NUMBER  AND  ELEMENT  TYPE. 

•  WE  ENCOURAGE  USE  OF  FACSIMILE.  OUR 
FAX  NUMBER  IS  (216)  439^689. 

•  PLEASE  READ  THIS  PARTS  LIST  BEFORE 
CALUNG. 

•  ASK  FOR  TARTS  ORDER  DESK”  WHEN 
ORDERING. 

•  THERE  IS  A  SURCHARGE  FOR  RUSH 
ORDERS.  (SEE  LAST  PAGE  FOR  POLICY.) 
NOTE  THE  DELIVERY  TIMES  FOR  SPECIAL 
ORDER  ITEMS.  KEEP  SPARES  ON  HAND, 
E3PECIAUY  IF  PROOUCPON  IS  CRITICAL. 

•  WHEN  ORDERING  ELECTRICAL  PARTS 
HAVE  WIRING  DIAGRAM  AT  HAND. 

•  MINIMUM  ORDER  IS  S60 

•  RESTOCKING  CHARGE  FOR  STOCK  ITEMS. 
NO  ELEMENTS  AND  OTHER  SPECIAL 
ORDER  ITEMS  MAY  BE  RETURNED.  SEE 
LAST  PAGE  FOR  POLICY. 


ELEMENTS 


ORDERING  INFORMATION 


(Sm  alto  Itie  specific  sheet  for  your  speeillc  model 
number.  This  includet  prices  snd  pert  numbers.)  Whert 
ordering  alementt.  It  is  ESSENTIAL  that  you  provide  L&L 
with  accurate  data  concerning  the  v  ;t<age.  phase,  element 
alloy  and  where  the  elemem(s)  ani  i  r<  sled;  I.e  side.  top. 
door.  The  basic  information  is  writler  n  the  furnace 
nameplate.  Several  types  of  etamonta  ara  used.  Coiled 
metallic  atanwits  art  moat  common: 
Iron-AJuminunvChrome  (KanthaQ  and  Nickel-Chrome 
(Nichrome).  Kanthal  ia  magnetic  while  NIchrome  it  not. 
Ntckel-Chrome  elements  have  a  maximum  temperature 
rating  of  2100®F  wNlo  Iron-Alumlnum-Chrome  elements  go 
higher  (up  to  2350°*^. )  Silicen  Carbide  elements  are  used 
un  GL,  GS  and  GF  Furnaces.  Molybdenum  Oisiliclde 
(Super  Kanthal)  Elements  are  used  on  GH  Model 
furnaces.  Molded  ceramic  fiber  with  embedded  Kanthal 
elements  ara  used  for  Td  series  Tube  Furnacet. 


L&L  SPECIAL  FURNACE  CO.,  INC. 


ELEMENT  RESISTANCE  AND  CHANGE 

It  Is  possible  to  order  one  replacement  element  rather  than 
an  entire  new  set.  However,  element  resistance  does 
chenge  with  use.  This  can  result  in  unbaianced  healing 
and  premature  burnout  of  the  new  element.  This  is 
particularly  true  with  silicon  carbide  elements  which 
undergo  a  major  change  in  resistance,  tf  you  have  met  illic 
elements  and  the  other  elements  seem  in  good  to  fair 
condition  (no  severe  brittleness  or  pockmarked  oxidation) 
and  if  they  are  not  too  old  (under  5  years  or  so),  then  you 
can  take  a  reasonable  chance  by  replacing  them 
piecemeal. 

ELEMENT  DELIVERY 


LAL  maintains  an  excollerit  stock  of  ell  the  element  wire 
that  we  make  alloy  eiemanls  from.  However,  because  of 
the  large  number  of  different  elements  (all  the  model 
numbers  times  the  voltage  and  phase  combinations}  we 
do  not  stock  the  finished  elements.  Metallic  elementi  are 
supplied  in  culled  form  in  llghlly  wound  coils  and  the  ends 
ere  doubled  and  twisted.  These  must  be  stratchsd  by 
you  per  the  furnace  Inatruetiona.  Another  etemorde 
are  aupnllcd  by  aaactal  ordar  snd  delivery  ia 

acara  atementa  on  hand. 

OTHER  PARTS  TO  CHECK  WHEN 
ORDERING  ELEMENTS _ 

For  metaic  elemenis:  When  ordering  elemente,  be  .sure 
that  tha  eeramte  inaulator  tubes  (A44).  which  isolate  the 
element  ende  from  tha  tlrebrtck,  and  the  ceramic 
buahfnga  (A-1),  which  isolate  the  element  ends  from  the 
metal  inner  back,  art  either  In  good  condition  or  are 
ordered  new.  Y<ai  VifBhttd.l»tLBflfJdeinpnt,  NOTE:  In 
tome  of  the  older  P  Model  furnaces  these  insulalor  tubes 
ware  not  included.  It  is  recommended  that  you  use  them 
when  you  replace  etementt.  On  an  other  fomaces.  be  sure 
that  arty  element  Insulator  asssmbliss  or  tubes  are  in 
serviceable  condition.  Check  the  condition  of  the  ceramic 
element  holders.  Replace  any  broken  ones.  If  holders  look 
like  they  sre  loose,  order  nichrome  pins  and  cement. 

ELEMENT  CONNECTION  BRAIDS  AND 
CUPS;  (For  GL,  GLF,  GB,  GF  &  GH) 

The  etement  connection  braids  are  the  woven  aluminum 
wire  braids  that  eormect  the  silicon  carbide  or  molybdenum 
disilicide  (Kanthal  Super)  elements  to  the  element  terminal 
board.  The  spring  clips  are  the  springs  that  attach  the 
braids  to  the  dements.  Heet  and  age  will  wear  these  parts 
out  and  they  should  be  replaced  nrgulariy  as  they  ox'dize. 
Check  every  six  months.  Specify  Model  Number  and 
Length  for  all  Element  braids. 

Element  Braid  for  GB,GF,GLF,OL .  tS.OO 

(Non-etock.  2-3  weeke.) 
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spring  Clip  for  GB,  GF,  GIF  GL . 18.00 

(Non-ctock.  2-3  wMkt.) 

NOTE:  Specify  Model  Number.  Specify  diameter  of 
element 

Eltmtnt  Braid  and  clip  aat  for  GH  aeries  per  quote 
(Non-etock.  24  weeks.) 

NOTE:  Specify  model  number. 

Aluminum  Bolt  and  Hardware  Set . $8.00 

(Non-stock.  24  weeks.) 

NOTE'  For  CH  Furnace  element  cc-inecbons.  Includes 
5/6-18  X  2-1/2“  aluminum  bolt,  two  nuts,  four  v/nshcrs  and 
two  spring  washers.  These  are  used  because  of  the 
special  high  temperature  and  electrical  requirements  of 
GH  furnaces.  Price  is  per  set. 


INSULATION 


SINGLE  FIREBRICK _ 

NOTE;  2300®F  Ftrebrick  is  used  on  XL,  XT.  TF.  P  Model. 
QD  and  HB  Models.  Most  of  these  furnaces  have  the  door 
seal  lined  with  2B00°F  Hard  Firebrick  for  wear  resistance. 
GL,  GB  and  GF  furnaces  have  2800®F  inside  liners  and 
may  have  backup  firebrick  liners  of  230Cf  F  Firebrick. 
3000°F  Firebrick  is  used  on  some  special  furnaces. 
Consult  factory  if  necessary. 


Single  Soft  Flrebrick.2300®F . $5.00 

142  (Stock) 

NOTE:  (2  1/2"  x  4  1/2“  x  9^  These  are  the  standard 
firebrick  used  on  XL,  HB  and  XT  Series  furnaces. 

SIrtgIs  Hard  F1rebrick-2800°F . $8.00 

I-S4  (Stock) 


NOTE:  (2  1/2“  x  4  1/2“  x  S’iThese  ere  used  on  door  seal 
and  for  hearth  supports  as  wed  as  in  GB  and  CF 
Series  furnaces 


FIREBRICK  SECTIONS 


Delivery  Is  normally  four  to  six  weeks  on  brick 
seetiorM.  These  are  made  to  order.  See  the  specific  sheet 
for  your  model  fomace  or  contact  factory.  The  firebrick 
sections  ere  cemented  together  and  cut.  routed  and 
grooved  on  a  very  precise  machine.  These  secHonti  are 
sold  as  a  section;  l.e.,  a  right  sida  secdon  or  a  top  section. 
These  sections  are  ready  to  install  irtto  the  furnace  with  a 
minimaf  amount  of  fitting  and  no  cementing.  P  Model 
fomeoee  come  oompliste  with  new  coramic  nlemsnt 
holders  eimady  Inatalled  (Al  other  fomacae  have  groves 
fiorhoMere  but  no  new  holders.)  Normsllv  the  hsek  un 
iMMlitfOT  Mali  to  tie  rfclaoeA  Conaultieitti  i  leivicfl 
tficftoaiin  when  teclacing  tlmtiricit  far  ttia  rpconmended 

may  find  it  necessary  to  replace  slamanta  whan  you 
raplacs  firsbrick  sections  because  used  metallic  elemtnts 
bscoma  brittle  and  are  Nkafy  to  break  when  taken  out  of 
the  fumscs.  Buv  s  Rubbing  Brick  whan  doing  any 
fsbuildina  {see  below  t  There  Is  a  fiber  gasket  in  many 

ftmacti  bfltwwn  tag  iMu  Hfgfancti  $ndJfaeJacXC(etif!£5 

Ceramic  Fiber  Board  and  Blanket  Heading.  This  it  alto 
used  behind  the  door  firebrick  in  many  cites. 

CERAMIC  FIBER  DOORS 


Single  Hard  Firebrick-3000^ . $10.00 

(Non-Stock.  24  weeks.  Must  order  at  Issst  10  plects.) 
NOTE:  (2 1/2“  x  4  1/2“ x  9“)  These  brick  am  used  in  some 
vary  high  temperature  furnaces  on  a  special  basis  Also 
use  ful  for  extmme  irrtegrity  and  hardness.  They  ha  ve  a 
high  alumina  content 

Rubbing  Firebrick . $15.00 

(l-5<.  Stock.) 

NOTE:  This  specie!  very  hard  tire  back  is  usad  for  rubbing 
down  fumeca  saals  and  other  brick  repairs. 

BACKUP  INSULATION 


2~  Mineral  Wool  backup  insulation . $25.00 

MS  (Stack) 

NO  TE.Used  for  beck  up  on  most  furnaces  except  on 
bottom.  It  H  yellow  in  color  when  new  Price  is  per  24“ x 
48“  piece  Customer  must  cut  to  suit. 

T"  Calcium  Silicate  Backup  insulation . $50.00 

142  (Stock) 

NOTE:  Hard  white  powdery  Insuletlon  used  on  bottom  of 
fumscs  and  on  some  doors.  Priced  perl  foot  by  2  foot 
piece.  Customer  must  cut  to  suit. 

CERAMIC  FIBER  WALL  AND  ROOF 
MODULES 


Funraee  doors  made  of  ceramic  fiber  are  available  for  HB 
Series  and  XL  Bench  Model  f  jmacss.  Thesa  an?  lighter  in 
weight,  easier  to  open  and  dose  and  have  k«s  breakage. 
Their  cost  Is  1-1/2  times  the  standard  firebrick  door  cost, 


Oellvofy  Is  nonnally  four  weeks.  The  fiber  wall  modules 
are  sold  as  compkite  modules,  and  are  in  easy  to  handle 
sizes  of  11-1/2*  X  11-1/2*  or  lets.  These  may  bo  repaired 
lempororily  per  furnace  instrirctions.  and  them  ropisc  id 
when  convenient.  Prices  are  per  module.  Smaller  modules 
of  the  same  thicknsts  and  temperatura  are  priced  the 
same.  We  must  have  the  complete  model  number  and 


ofdbrinn  infomation.  A  service  techr-icain  must  be 
consulted  when  ordering. 
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FM4000-ARb«r  Module . $70.00 

IM4S-8  (Non-ttoek.  2-3  weeks.) 

NOTE:  8"  Thick.  A’ofTXCPF  Ceremie  Fiber  and  4' of 
minaraiwool. 

FM-2200-A  Fiber  Module . $100.00 


IM-49-9-2300  (Non>stock.  2*3  weeks.) 

NOTE:  r  Thick.  4’ of  260CPFCaramic  Fiber  and  4“ of 
mineral  wool. 

CERAMIC  FIBER  DOOR  SEAL  PARTS  NOTE:  Lar^r 
XL  an TF and allFC.F and FN  fumacea  feature  ceramic 
fiber  door  sea!  parts.  Seal  parts  era  by  special  quote  only. 

Top  Door  Seal  Parts  for  XL  and  TFFumaee: 

Fiber  Top  Door  Seal  for  24“  wide  furnace _ $2S0 

Fiber  Top  Door  Seal  for  30^  wide  furnace _ $27S 

FIberTop  Door  Seel  for  SS”  wid3  fumeee  ....  $300 

CERAMIC  FIBER  BOARD  AND 
BLANKET 


Door  seals  and  other  parts  are  made  from  ceramic  fiber 
board.  Normally  the  2-1/2"  thick  ItQCPF  board  is  used. 
Price  can  be  quoted  for  a  complete  seal  or  other  part 
fabneated  and  cut  to  size  from  fiber  board. 

2-1/r  Thick  2400*'FCeramic  Fiber  Board . $40.00 

(Stock.) 

NOTE:  Priced  per  squatre  foot  Asumas  a  standard  3' x4\ 
2‘x3‘orZx4'piaca. 

230C*F  Ceramic  Fiber  1/8"  Thich  Paper. . $15.00 

M7  (Stock) 

NOTE:  This  Is  used  for  gasket  material  when  rebuilding 
furnace  and  for  some  special  appllcatlona.  Price  Is  per 
knaertoot24’wide 


Ceramic  Fiber  Blanket  2300*’F . $3.00 

MO  (Stock) 

A/OTE;  Price  is  perisquara  foot. 

Ceramic  Fiber  Blanket  2800^ . $6.00 

1-41  (Stock.) 

NOTE.  Price  is  perisquara  foot. 


CERAMIC  RBER  TAPE  FOR  ATMOSPHERE 
SEALED  CASES  is  listed  under  Atmosphere 
end  Venturi  Parts. 


L&L  SPECIAL  FURNACE  CO..  INC. 


HEARTHS 


HEARTH  BRICK  AND  CASTABLE 
SECTIONS 


This  concerns  most  FC,  FN  and  some  TF  furnaces  as  well 
as  many  speda'  designs.  The  firebrick  sections  are 
cemented  together  and  then  cut  to  dose  tolerances.  See 
ipedal  sheet  for  part  numbers.  Castable  sections  are  cast 
in  molds.  Castable  is  sold  per  the  bag.  LAL  can  cast 
sections  for  you.  Castable  pieces  are  by  special  quote  per 
job. 

Insulating  Castable .  $55.00 

l-65(Stock) 

NOTE:  Price  Is  per  100  pound  bag.  220lfF  Material. 

HEARTH  SUPPORTS 


Large  Square  Hearth  Supports .  $8.00 

A-12  (Stock) 

NOTE-  These  an  extruded  cenmic  square  tubes  1-1/2" 
Squan  by  4"  long.  They  can  be  used  for  any  240<fF 
hearth  support.  They  will  make  the  hearth  stand  1-1/2" 
away  from  floor  of  furnace.  1/2’  high  hearth  supports  an 
also  available.  Use  approximately  4  to  5  hearth  supports 
per  squan  foot  of  hearth  ana. 

Small  Round  Hearth  Supports .  $3.00 

A-7  (Stock) 

NOTE:  1/2'  high  by  3/4"  diameter  cemnie  pieces. 

NOTE  Hard  firebrick  (can  also  be  used  for  hearth  supports 
(Part  1-34)  These  can  be  shaped  by  cusfomer  to  suit 
installation. 


CAUTION:  Be  sure  net  to  cover  elements  with 
any  hearth  supports.  Read  instructions  on 
hearth  itMtslladon. 


HEARTH  PLATES 


NOTE  CONCERNING  HEARTH  MATERIAL:  Standard 
haatihs  on  XL  P  Model,  XT,  TF,  HB,  B-86  an  eordieiite 
eeramic.  normally  3/4"  thick.  Cordiente  is  a  whtto  to  yellow 
color.  Many  customers  have  silicon  carbide  hearths  which 
an  tNcker  (up  to  1-1/2"  thick)  and  an  a  coarse  black 
matoriet.  SIl'con  Carbide  is  stronger  and  has  better  heat 
conductivity  properties.  Alloy,  either  stainless  steel  304, 
330  or  Inconel  fiOO.Series  an  also  occasionally  used. 
Silicon  carbide  hearth  plates  (good  to  230(fF),  stainless 
steal  hearth  plates  {good  to  UOCPF.),  and  330  Alloy  hearth 
platot  (good  to  200CPF.)  can  ha  purchased  at  ary  time.  If 
you  find  that  the  standard  ceramic  hearth  is  ancklng  under 
the  kind  of  use  and  conditions  in  which  you  operate, 
d’seuss  your  situation  with  your  factory  rapnsenteiive  or 
the  factory  for  a  recommendation.  You  will  also  need 
hearth  supports  to  nise  the  hearth  offtno  bottom.  See  the 
specific  sheet  tor  your  model  number  for  pticei  or  call  the 
factory 
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Silicon  Carbide  hearths  are  black  and 
Cordlerite  hearths  are  white. 

Silicon  Cerbld«  Hearthe . Per  Quote 

Delivery  is  normally  8  weeks 

Alloy  Hearths . Per  Quote 

Delivery  Is  nonnally  6  weeks 

CEMENT,  GROUT.  MOLOABLE 
CERAMIC  FIBER  AND  FACING 
COMPOUND 


NOTE:  All  cements  are  packed  in  tight  plastic 
cans  which  will  not  corrode.  Shelf  life  is 
approximately  one  year. 


1/2  Pint  Brick  Cement. . 
IC40-1  (Stock) 

1  Quart  Brick  Cement . . 
IC-80-2  (Stock) 

1  Gallon  Brick  Cement . 
iC-80-3  (Stock) 


.$14.00 


.$31.00 


.$57.00 


.  $32.00 


.  $14.00 


1/2  Pint  Brick  Grout . $15.00 

IG-80-1  (Stock) 

1  Quart  Brick  Grout . $32.00 

IG-SO-2  (Stock) 

1/2  Pint  Brick  Pacing . $14.00 

IP-SO-1  (Stock) 

1  Quart  Brick  Pacing . $31.00 

IP-60-2  (Stock) 

NOTE  Mttn  abow  camont,  gmut  and  facing  is  rated  for 
ZWXfF.  Spocial  earTtents  for  ceramic  fiber  board  and 
higharlonrparaturaa  are  also  avaUabta  by  special  order 
Cement  Is  for  cementing  firabrtek  and  fixing  small  cracks. 
Grout  Is  a  mixture  of  cement  and  putvenzed  lirebndr  and 
la  used  tor  fUfing  In  larger  cracks.  Paclr>g  Is  a  reflective 
coating  applied  to  the  surface  of  the  tirebnek  which  aidei 
in  seeling  the  firebrick  and  preventing  dusting  es  well  as 
elding  heat  transfer. 

1/2  Pint  Fiber-Coat  3000  . $40.00 

1-61  (Stock) 

1  Quart  Fiber-Coat  3000  . $1 25.00 

1-61  (Stock) 

A/07E.  Fiber-Coat  3000  Moldable  Ceramic  Fiber  Is  good 
forSOOePF.  this  Is  used  on  door  seals  on  atnK^ohere 
fumeces  and  ter  general  patcli  work  on  cerarnic  liber. 

1/2  Pint  Sail  Moldable  Fiber . $85.00 

(Non-etock.  2-3  weeks.) 

NOTE:  Moldable  Sell  Fiber  is  good  for  31  OCfF  (ITOlfC.) 
Normally  only  used  on  GH  model  fumacos.  This  moldable 
fiber  is  less  malleable  than  the  1-51  type  moldable  300CPF 
fiber. 


CERAMIC  ELEMENT  HOLDERS, 
CERAMIC  PARTS  AND 
ELEMENT  TERMINATIONS 


NOTE:  Quantities  and  lengths  of  all  ceramic  parts  must  be 
specified  by  the  customer.  L&L  does  not  keep  records  of 
exactly  how  many  of  each  of  these  parts  are  used  in  each 
furnace. 

AVAILABLE  FOR  ALL  FURNACES 

Nichromt  Pins  for  Securing  Holders . $1.50 

N-1  (Stock) 

NOTE:  Normally  2’ long  by  1/5' Diameter.  These  are  used 
to  secure  the  element  holders  if  they  become  loose. 
Element  holders  can  also  be  cemented  in  place. 

ELEMENT  HOLDERS  SPECIFICALLY 
FOR  FRONT  LOADING  P  MODELS 

NOTE:  The  die  number  on  the  following  is  t541.  Single 
slot  Is  key  hole  shaped  Elements  must  be  pullod  oJ. 


S’*  Long  Single  Slot  Etemsnt  Holder. . $7.00 

A-15-54.-6  (Stock) 

4”  U>ng  SIngIs  Slot  Elemsnt  Holder . $800 

A'1S-S414  (Stock) 

Special  Cut  End  Holders . $12.00 

A.15  841.E  (Non-stock.  2-3  weeks.) 

NOTE:  These  era  notched  to  fH  between  e  pair  of  holders. 

ELEMENT  HOLDERS  USED  ON  MOST 
TOP  LOADING  MODELS  (P  AND  XT) 

NOTE:  The  die  number  on  the  following  is  ffS42.  Single 
Slot  allows  element  to  be  lilted  out  of  the  holder. 

6"  Long  Top  Loader  Element  Holder . $7.00 

A-14-542-8  (Stock) 


4”  Long  Top  Loader  Element  Holder . 
A-14-5424  (Stock) 
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ELEMENT  HOLDERS  FOR  ALL  XL.  TF, 
QD  (except  QD-29),  HB<24,  HB-12,  AND 
BK  MODELS: 


Elwn  ant  End  Pins . $1.25 

(Stock) 

These  are  the  3/8'  diameter  ceramic  pins  that  are 
cemented  into  the  brick  at  the  end  nfthe  element.  One 
needed  per  element. 

NOTE:  The  die  number  on  the  following  element  holders  is 
0952.  Double  slots  are  key  hole  shaped.  Elements  must 
be  pulled  out. 


r  Long  Ooubia  Slot  Elamant  Holdar . $8.75 

A-86-9S2-6  (Stock) 

4,"  Long  Ooubia  Slot  Elamant  Holdar . $8.25 

A45-952<4  (Stock) 

1.1/2“  Long  Ooubia  Slot  Elamant  Holdar . $8.75 

A.85.952.1.1/2  (Stock) 


NOTE:  Other  hngtha  ot  element  holder*  may  no 
longer  be  eveUeble.  Some  3"  and  4-1 /I"  holders  are 
atm  available  for  the  same  price  aa  the  4"  and  8"  for 
the  price  of  die  i^holdera.  Spedel  cut  holder*  can  be 
made  up  at  SM  per  cut 

ELEMENT  HOLDER  PLATES  FOR 
QD-29.  HB-9.  HB«29,  B^6 _ 

NOTE:  These  are  hat  plates  with  several  rows  of  key 
shaped  sl(^. 


HB-S  and  8.68  Elamant  Plata . $75.00 

A.17.9  (Stock) 

HB'TS  front  Elamant  Plata . . $80.00 

A.17.2$F  (Stock) 

HB-29  Back  Eiemant  Platt . $80.00 

A.17.29B  (Stock) 


NOTE:  Each  side  has  two  sopamte  plates  which  must  be 
speclBlly  cut  to  lit  together,  'fou  must  specify  right  or  left 
and  back  or  front  ortjot^ 


Order  Caratnlc  Busings  (A-l)  and  Ineulator 
tubes  (A44)  when  ordering  elements.  You  need 
two  of  each  per  coiled  element 


L&L  SPECIAL  FURNACE  CO.,  INC. 


COMPLETE  ELEMENT  SETS  FOR  HB, 
B-S6,  QD-29 


Includes  ceramic  plats  with  elements  installed. 

HB-9  or  B-8S  Complete  Side  Element .  $1 90.00 

(Non-etock.  2-3  weeks.) 

HB-29  or  QD-29  Complete  Side  Element....  $375.00 
(Non-etock.  2*3  weeks.)  Specify  right  or  left. 

ELEMENT  HOLDERS  USED  ON  FM 
MODELS: 


12“  Long  Single  Slot  Holder .  $8.00 

A.9-1297  (Stock) 

o 

Ceramic  Fluted  Bolt .  S8.T  5 

A-8.1297  (Stock) 


lilililiHlililH 


Ceramic  Clamp .  $8.50 

A-10.1297  (Stock) 


Ceramic  Waaher .  $2.50 

A-1 1-1297  (Stock) 


FM  Elamant  Holdar  Sat .  $45.50 

A-B-1 297  (Stock)  (Indudas  **yo  each  of  all  four 
above  itoma.  Thia  providaa  enough  ceramic  parts  for  a 
12"  section  of  dement) 

Special  Ceramic  Bolt  Tightening  Tool .  $75.00 

FM-BTT  (Non-atock.  2  weeks.) 

Lag  Bolt  Tool .  $55.30 

FM-LBT  (Non-atock.  2  %Maks.) 


ELEMENT  TERMINATION 
COMPONENfG 


HB-9  or  B-86  Terminal  Board .  $50.00 

E-S3-9  (Non-atock:  2  weeks) 
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HB-29  or  QD*29  Tormina!  Board . SSS.OO 

E-S3-29  (Non-Mock:  2  WMka) 

Eborty  Terminal  Board  with  Scrawa . $70.00 

(Non-«tock:3-4  weeks) 

NOTE'  Each  one  is  special.  Mea.turrments  from  you  may 
be  required.  Consult  Service  Technician  These  where  not 
used  in  XL  and  TF  models  alter  1981.  Non-usbestos 
material  is  used. 

Small  Rojnd  Terminal  Board  Standoffe . $3.00 

A-7  (Stock) 

NOTE  1/2"  high  by  3/4"  diameter  ceramic  pieces. 

(§) 

Etemerrt  End  Inauiator  Tube:  9**  Long . $3.7$ 

A-64  (Stock) 


NOTE:  This  is  a  single  hole  ceramic  tube  3/8"  Outside 
diameter,  1/4"  inside  diameter.  Used  on  all  metallic 
element  furnaces.  Can  be  cut  or  broken  by  customer  to  fit 
exact  length  required.  These  are  used  to  shield  element 
end  as  it  protrudes  through  the  firebrick  end  backup 
Insulation. 

Double  Hole  Element  Terminal  Block . $17.00 

A4S  (Stock) 

NOTE:  This  is  the  molded  ceramic  bkxk  used  as  a  double 
hole  bushing  and  element  terminal  blndr.  Used  on  post 
1982  XL,XT,TF,FM  furnaces.  Supplied  with  proper  1" 
diamater  plated  washers  and  bolts  adached. 

Single  Hole  Ceramic  Bushing . $3..7S 

A-1  (Stock) 

NOTE  This  looks  like  a  mushroom  with  e  3/8’  hole  in  the 
center.  The  Insuletortube  (Part  A-84)  Ns  into  it.  The 
bushing  tits  Into  a  round  hole  In  the  furnace  case  This  part 
la  used  on  pre  1982  XL,  TF  and  XT  furnaces  and  all  P,  AA. 
and  TT  furnaces.  It  is  not  used  where  tlm  all  ceramic 
terminal  bkxk  Is  used  (Part  A~35) . 

Largo  Single  Hole  Ceramic  Bushing . $4.50 

(Stock) 

NOTE:  These  are  used  on  some  TB  (tjmaces  where  there 
is  a  molded  ceramic  liber  element  with  a  wida  flat  element 
terminal  and.  They  are  not  sterydard. 

9**  long  Alumina  Element  Protection  Tube . $40.00 

(Non-etock:  4-4  weeks 

NOTE:  For  Silicon  Carbide  Element  furnace:  GL.  GB.  CF 
Models.  These  are  afferent  lengths  for  GL  and  GB 

7”  long  Alumina  Element  Protection  Tube* 

. $35.00 

(Non-stock:  4-4  weeks) 

NOTE:  For  Silicon  Carbide  Element  furnace:  GL.GB.GF 
Models.  There  are  different  lengths  for  GL  end  GB 


L&L  SPECIAL  FURNACE  CO.,  INC. 


CONTROLS 


NOTE:  All  control  orders  must  be  checked  by  a 
factory  engineer  or  service  technician  to  insure 
proper  selection.  Alarms,  event  switches  and 
SCR  type  4-20  millamp  output  will  add  to  these 
listed  prices. 

Honeywell  UDC  3000  Singlo  Set  Point  Control  $550.00 

(Stock) 

NOTE:  This  is  standard  on  XL  TF  and  most  other  L8L 

Furnaces. 

Honeywell  UDC  3000  Program  Control ....  $1,050.00 

(Stock) 

Retrofit  UDC  30CO  single  set  point  to  make  it  a 


program  control . $500.00 

Horwywell  UDC  2000  Single  Set  Point  Control  $350.00 
Honeyweit  DR450T  Recorder . $1250  00 


ChcBsel  Model  300  Strip  Chan  Recorder  . , .  $1250  00 

Chossol  Model  345  Strip  Chart  Recorder  ...  $1850  00 

NOTE:  Above  pricea  are  for  tingle  pen  recorders  only. 

CHART  PAPER  AND  PENS  FOR  RECORDER.S  MUST 
BE  ORDERED  DIRECTLY  FROM  THE  CONTROL 
MANUFACTURER. 

NOTES  ON  ALL  CONTROLS; _ 

1.  Standard  Type  is  0-2500®F  Range  with  a  Type  K 
Thetmocoupla.  However,  you  mutt  provide  the  cjmplete 
model  number  of  the  control  because  of  the  many  special 
controls  in  the  field.  See  control  chasis  or  wiring  diagram. 

2.  Barber  Colmen.  Honeywell.  Leeds  and  Northrup, 
Research  Inc.  and  many  other  controls  are  available  by 
spedal  order.  Consult  factory. 

3.  Older  P  Model  furnaces  without  controls  can  be 
converted.  Consult  factory  service  techiiidan. 

4.  Older  PertJow,  Wallow,  West  and  Honeywell  Dialapak 
controls  can  be  directly  replaced  >vith  new  Honeywell 
digital  controls.  Rewiring  diagrams  available. 

5.  Honeywell  controls  are  available  on  a  loan  basis 
(depenefing  on  inventory  availability)  for  $100  per  lo.sn 
period  while  your  control  is  being  serviced  by  the  control 
manufacturer. 

6.  Most  microprocessor  based  controls  c.m  have  their 
scales  calibrated  for  Degrees  C  or  F  and  the  thermocouple 
type  changed  in  tho  field  Consult  your  control  instructions 
or  the  factory  if  this  It  ever  necessary 
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THERMOCOUPLES  AND 
THERMOCOUPLE  SELECTOR 
SWITCHES 

10"  long  Type  K  Open  Thermocouple . $70.00 

TK-I-IO  (Stock) 

NOTE:  Stands  rd  Type  is  10"  Long  and  has  an  exposed 
end  Knov^n  as  T/C  on  ekKirica!  wiring  diagram,  it  is 
Chrome!' Afumei. 

T  long  Type  K  Open  Thennocouple . £70.00 

TK-1.7  (Stock) 

NOi^:  Same  as  atrave  but  for  bencti  models  with  less 
insulation  thickness.  For  HB  Series  and  XL  bench  models 
such  as  XL  112  and  XL  124 

10"  long  Type  K  Open  T.C.  with  18"  long  leads  $90.00 
NOTE:  These  are  used  on  many  of  the  older  "P"  models. 
The  thermocouple  hooks  directly  to  the  control  without  any 
lead  wire. 


Type  K  Thermocoup>e  Terminal  Board . $25.00 

T-TB  (Stock) 

NOTE:  Known  as  T/C  on  electrical  wiring  diagram. 

SmarfI  Round  Thermocouple  Standoffe . $3.00 

A-7  (Stock) 

NOTE:  1/2"  high  by  3/4’  diameter  ceramic  pieces. 


NOTE  ON  OLD  P  MODELS:  On  some  old  P  models  there 
was  a  very  long  thnmiocoupte  that  attached  directly  to 
either  a  control  ora  pyrnmeter.  TNs  must  be  con-'erted 
over  to  the  new  system.  Buy  a  TK-f  thermocouple,  a 
Thennocauple  Terminal  Board  (T-TB),  standoffs  and  the 
proper  length  of  Type  K  Thermocouple  Extension  Wire 
(T'10)  end  hook  this  up  according  to  the  supplied 
Instructions. 

Type  R  Thermocouple . $300.00 

(Non-etock:  3-4  weeks) 

NOTE:  This  is  Platinuns^atinum-Rhadium  13%.  The 
control  must  be  calibre  ted  for  this  Type  P  thermocouples 
are  for  higher  tmnpera*ure  use.  They  are  used  on  all  GL, 
GF  and  GB  series  furnaces.  The  standard  Type  R 
thermocouple  has  a  3/8"  diameter  alumina  protection  tube 
with  no  head.  The  length  of  the  themoceuoin  must  he 
soecitied. 


Type  R  Dual  Elemen?  Thermocouple . $423.00 

(Non>etock;  3-4  weeks) 

Type  B  thermocouple .  1300.00 

(Non-etock:  3-4  woeke) 


NOTE:  Used  in  GH  Model  furnaces  only.  For  use  to 
310<fF.  Includes  a  cast  head.  Use  regular  copper  wire  for 
extension  wire.  Known  as  T/C  on  electrical  winng  diagram. 

Type  B  Dual  Clement  Thermocouple . $423.00 

(Non-stock:  3-4  weeks) 


Flexible  Type  K  Sheathed  Thun.  '-..:si’plo. . . .  $100.00 
T-32  (Non-stock:  3-4  w  .eks) 

NOTE:  This  looks  Hko  minlatwe  r. .  usi? ,  cable  with 
serrated  flexible  inconel  sheathinn  anr  und  the 
thermocouple.  Maximum  ie.npenture  use  is  normally 
20O(fF  but  can  be  used  'itermittentl-  at  higher 
temperatures.  Known  as  FT/C  on  electrical  winng  diagram. 


Inconel  Sheathed  Type  K  Thermocouple _  $100.00 

T44  (Stock) 

NOTE:  With  inconel  protection  tube  and  cast  aluminum 
head.  Maximum  temperature  use  is  normally  200<fF  but 
can  ba  used  intennittontly  at  higher  temperatures.  Specify 


Known  as  T/C  on  wiring  diagram. 


Mulllte  Sheathed  Type  K  Tftamiocouple .  $125.00 

(Non-etock:  3-4  weeks  delivery) 

NOTE:  With  mullite  protection  tube  and  cast  aluminum 
head.  Maximum  temperature  use  is  normally  23SCf‘F. 


Known  as  T/C  on  wiring 


diagram. 


Stainleet  Sheathed  Type  J  Thermocouple. . .  $100.00 
(Non-etock:  3-4  week*) 


Type  J  Thermocouple  Extension  Wire .  $2.5C 

T-14  (Stock) 


Type  KThermocrjple  Extension  Wire .  $2.50 

T-10  (Stock) 

NOTE:  This  s  brown  In  color.  Priced  per  foot 


Typ*  K  Shlsldsd  TC  Extsnsion  Wirt .  $3.00 

T-40  (Stock) 

Atoff?.'  This  is  for  electrically  noisy  environments. 


Typ*  R  Thermocoupl*  Extension  Wire .  $2.50 

T«1Z  (Stock) 

NOTE:  This  is  green  in  color.  Priced  per  foot 


StandardThermoeoupleSelsctopSwitch .  $35.00 

E-17  (Stock) 

NOTE:  This  looks  like  a  simple  toggle  switch.  It  is  a  special 
switch  which  wHI  not  affect  the  thermocouple  readings  Do 
NOT  use  a  normal  switch.  Generally  known  as  TGS  on 
efeeWenf  wiring  diagram. 


NEMA 13  Thermocouple  Selector  Switch .  $65. 00 

E-97  (Stock) 

NO'iE:  This  is  an  oil  tight  .switch.  It  has  a  black  plastic  turn 
type  knob/p  olnter  Generally  used  in  MG  control  systems. 
Known  as  SS  on  electrical  wiring  diagram. 
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GENERAL  ELECTRICAL 
COMPONENTS 


IMPORTANT  NOTE  FOR  ALL  ELECTRICAL 
COMPONENTS:  Check  yourwimg  diagram  carefully  for 
exact  part  ru  mbermfomation.  The  kifbrmatkxt  on  these 
pages  should  help  you  identify  Ow  part;  however  because 
of  the  wide  variation  of  electrical  components  and  many 
changeswid improvements  over  the  years,  it  is  impossible 
to  catalog  ail  parts  in  the  parts  list.  The  win'ng  diagram  has 
cpma/clB  siKci&inaMiimaL‘on  in  Itia  Seauencesi/ 

Operations  section.  Have  the  winna  diagram  hand/  when 
Placing  an  order.  Be  sure  to  provide  complete  voftege  and 
nameplate  infcrmetSon  as  wek.  Any  part  not  listed  here  is 
by  special  ijuotc. 

ZONE  CONTROLS: 


INF  InflnHe  Rats/Zon*  Controla . $37.50 

E-16  (Stock) 

NOTE  Known  as  SM  on  electrical  wiring  diagram.  These 
control  the  amount  of  time  each  zone  is  on  relative  to  the 
other  zones.  The  standard  type  used  on  all  XL  Tf,  XT, 
and  QD  Furnace  are  120  volts  and  only  affect  the  control 
circuit.  Most  older  P  Models  directly  t»ntrolled  the  voltage 
to  the  elements  and  so  voltage  of  the  elements  determines 
the  voiiage  of  the  INF  switch:  I.e.  120,  208  or  240  Voltage 
rating  is  printed  on  the  switch  Very  old  type  ofD.  T  Switch 
Is  no  longer  used.  Wiring  Conversion  Sheet  is  avsHabic  to 
convert  to  INF  switch. 


Zone  Switch  Knob . .  $5-50 

H-8  (Stock) 

NOTE;  Round  black  knob  that  turns  the  zone  or  input 
switches  on  most  XUHB  and  TF  furnaces. 

ATC  Pcreontiac  Timer . $150.00 

(Won»etock:  2*3  weeks) 


NOTE  Known  as  SYNMTR  on  electrical  wiring  diagram 
These  are  usadlnstaad  of  tha  INF  Switches  on  JIC  control 
systems.  They  perform  the  same  function. 

INTERLOCK  SWITCHES 


Long  Ann  Type  Ooor  Cut  Off  Switch . $40.00 

E-2S  (Stock) 

NOTE:  Knoivn  ns  LS-A  on  electrical  wiring  diagram.  These 
are  used  to  shut  off  power  to  the  elements  when  the  door 
is  opened.  This  type  is  used  on  the  HB  Models,  some  P 
Models,  tha  QD-29  and  XL  Bench  Models.  It  is  a  micro 
switch  with  n  long  metallic  need/actuator. 

Power  Panel  Cut  Off  Switch . $40.00 

E-26  (Stock) 

NOTE:  Known  as  LS-B  on  electrical  wiring  diagram  Used 
to  cut  off  power  to  element  connection  area  when  the 
cover  panel  is  not  in  place.  The  same  switch  as  mentioned 
above.  Used  in  all  post  1984  furnaces. 


NEMA 13  Door  Cut  Off  Switch . $70.00 

E-43  (Stock) 

NOTE:  Known  as  LS-A  on  electrical  wiring  diagram  Used 
on  FloorModel  XL.  XT,  TF.  Larger  QD  and  most  other 
fumeces.  Oil  tight  sealed  switch  with  button  actuator. 

POWER  CONTACTORS 


NOTE:  All  known  as  CR  on  electrical  wiring  diagram 

ALL  CONTACTOR  ORDERS  SHOULD  BE  I 
REVIEWED  BY  A  FACTORY  SERVICE  I 

TECHNICIAN  FOR  ACCURACY  AND  PRICING  j 

2  pole  30  Amp  Mechanical  Contactor . $50.00 

NOTE:  Part  description:  PRD7AYO  ornqual.  Used  on 
some  smaller  bench  furnace  overtemporature  systems  and 
P  Models.  Used  for  single  pole  conractoras  well. 

3  pole  50  Amp  Contactor . $100.00 

NOTE:  Replaces  3-pole  R4214G  1032.  Used  on  most 
overtemperature  control  systems. 

1  pda  15  Amp  Mercury  Contactor . $<5.00 

2pde  35  Amp  Marcury  Contactor . $11^.00 

3  pda  35  Amp  Mercury  Contactor . $225.00 

2  pda  60  Amp  Mercury  Contactor . $275.00 

3  pole  so  Amp  Mercury  Contactor . $350.00 

2  pole  100  Amp  Mercury  Contactor . $350.00 

3  pole  100  Amp  Mercury  Contactor . $335.00 

NOTE;  SCR  power  eontrda  are  by  apecial  order.  4-S 
weeks  delivtry  in  normal.  Be  sura  to  keep  SCR  (usos 
on  hand  They  art  not  stock. 

FUSES  AND  FUSE  BLOCKS 


FUSES  AND  FUSE  BLOCK  ORDERS  MUST  BE 
REVIEWED  BY  A  FACTORY  SERVICE 
TECHNICIAN  FOR  ACCURACY  AND  PRICING. 


NOTE  ON  VOLTAGE:  240  volt  furnaces  use  2S0  volt 
electrical  equipment.  460.  480  and  875  voK  furnaces  use 
8C0  volt  elecirical  fuses  and  hjse  blocks.  Alt  fuse 
Information  is  txi  the  wiring  diagrem  Use  this  Information 
for  specifying  Fuses  are  known  asFon  wiring  diagram. 


Most  fuaes  ara  in  stock  at  factory. 

250  Volt  2  Pole  30  Amp  Fuse  Block . $11.00 

250  Volt  3  Pole  30  Amp  Fuse  Block . $17.00 

250  Volt  2  Pols  so  Amp  Fust  Block . $15.00 

250  Volt  3  Pols  SO  Amp  Fuaa  Block . $19.00 

250  Volt  1  Pole  100  Amp  Fuse  Block . $20.00 

SCO  Volt  2  Pole  30  Amp  Fuse  Block . $17.00 
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600  Volt  3  Pol*  30  Amp  Fl«*  Block . $18.00 

600  Volt  2  Pol*  60  Amp  Pus*  Block . $20.00 

600  VoK  3  Pol*  60  Amp  Fuse  Block . $23.00 

600  Volt  1  Pole  100  Amp  Fuse  Block . $30.00 

HPK  Fu**  Holder . $10.00 

250  Volt  Fuse  30  amps . $1.50 

250  Volt  Fus*  60  amps . $2.25 

250  Volt  Fuse  100  amp* . $10.00 

250  Volt  Fuse  200  amps . $25.00 

250  Volt  Fuse  400  amps . $50.00 

600  Volt  Fusa  30  amps . $7.00 

600  Volt  Fus*  60  amp* . $10.00 

600  Volt  Fus*  100  amp* . $22.00 

600  Vott  Fuse  200  amp* . $50.00 

600  Volt  Fuse  400  amps . $110.00 

Control  Fuses  (specify  amperage) . $2.00 

TERMINAL  BOARDS 


MOST  TERMINAL  BOARDS  ARE  IN  STOCK. 
Oellvory  can  taka  6*8  ¥fc>eka  on  special  terminal 
boards. 


Main  Power  Terminal  Board  (>100  amps) . $40.00 

E-129  (Stock) 

NOTE:  PovJtr  terminal  boards  ara  ffte  terminal  hoards 
where  the  main  power  to  the  furnace  is  connected.  Known 
aa  ITS  on  vrUing  diagram. 

Main PowerTorminal Board (<100 amps)  ...  $125.00 
e-30  (Stock) 

NOTE:  Consult  with  so'’  Ice  tochnieian  for  proper  selection. 

MAR  type  terminal  boards  . . $10.00 

NOTE:  Must  be  specified  by  number  on  wiring  diagram: 
i  e.  MAR  202  or  MAR  1604.  Known  as  2TB.  STB.  etc  on 
wiring  diagram. 

CONTROL  TRANSFORMERS 


NOTE:  Kriown  as  IT  on  wiring  diagram.  Use  wiring 
diagram  to  specify  exact  rating  and  voltage  of  transfonner 
or  look  on  transformer.  Most  are  in  stock.  Sr>egi;ji 
tansfarmers  can  take  3-4  weeks  nonsuit  snnnra 
technician  for  proper  ^election, 


Stirrdard  240M80  to  120  Volt  .25  KVA . $1 60.00 

e^7  (Stock) 

208  volts  to  120  Volt  .25  KVA . $200.00 

E-45  (Stock) 

575  volt*  to  120  Volt  25  KVA . $205.00 

E-48  (Non-stock.  3-4  weeks.) 


Standard  240/480  to  120  Volt  .75  KVA .  $225.00 

E-47  (Stock) 

208/575/speelal  volts  to  120  Volt  .75  KVA. . . .  $250.00 

ON/OFF  SWITCHES _ 

standard  NEMA 13  Ughtad  On/Off  Switch ....  $65.00 
E-92  (Stock) 

NOTE:  Known  as  MPB  on  wiring  diagram.  Includes 
lightbutb. 


It  is  recommended  that  you  purchase  extra 
bulbs  for  the  lighted  NEMA  13  switches. 


Light  Bulb  for  standard  NEMA  13  Switch .  $3.00 

E-53  (Stock) 

Toggle  Type  On/Off  Switch .  $25.00 

E-17  (Stock) 

NOTE:  Known  as  TGS  on  wiring  diagram.  Used  on  B-86. 
Metallic  type  toggle. 

Plastic  Lighted  Toggle  On/OfT  Switch .  $22.00 

L-21  (Stock) 


N  iTE:  Known  as  TGS  on  wiring  diagram.  Used  on  CT. 
seme  old  HB  Models.  Rectangular  In  shape. 

WIRE _ 

NOTE:  All  wire  ia  pricad  par  toot 


4W1reSOCord .  $3.00 

E44 

6  Wire  SO  Cord .  $12.00 

E4S 

NOTE:  This  is  the  wire  that  connects  elements  in  the  door. 
Some  furnaces  hove  4  wires  and  some  have  6  wires. 

4  Gauge  High  Temp  Power  Wire  (THHN) .  $1.50 

6  Gauge  High  Tamp  Power  Wire  (THHN) .  $1.00 

8  Gauge  High  Temp  Power  Wire  (THHN) .  $0.75 

10  Gauge  High  Temp  Power  Wire  (THHN) .  W.60 

4  Gauge  High  Temp  Power  Wire  (SMRL) .  $5.00 

6  Gauge  High  Temp  Power  Wire  (SMRL) .  $4.00 

8  Gauge  High  Temp  Power  Wire  (SMRL) .  $3.00 

10  Gauge  High  Temp  Power  Wire  (SMRL) .  $1.50 

14  or  16  Gauge  Control  Wire .  $0.25 


NOTE:  Specify  color.  E~196^Green.  E-198*Red. 
E-197*White. 

Specie!  Very  High  Temperature  Power  Wire 

NOTE:  Used  in  GB  and  GF  Series  in  the  element 
connection  panels  and  in  some  other  special  furnaces.  By 
special  quote  only,  this  is  MG  and  TGGT  Grade  Wire. 

FAN  PARTS 


12”  OlamFan  Blade  Aseombly .  $1400.00 
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NOTE:  Specify  whether  it  is  e  cest  6  bladed  redial 
thw-with  pitched  blades-  or  a  4  bladed  paddle  \vheel  fype 
Specify  fyp*  whKh  is  used.  Specify  shaft  diameter. 
Generally  this  would  either  be  3/4"  or  1-3/l6'diameter. 


14”  Fan  Blada  Atstmbly .  S1600.00 

H-75  (14”  Oiametar  with  6  bladas.  14/1 6”  shaft) 
(Non-stock:  4-6  wsaka) 

Spedfy  shaft  diameter  and  length  of  shaft. 

Fan  Blade  Assembly  (For  Bench  Unit) . $700.00 

F-1  (Non-stock:  3-4  weeks) 

Note:  Speafy  the  length  and  whether  it  Is  direct  drive  or 
bet  driven  type. 

3M”  Fan  Pillow  Block  Bearings . $45.00 

R-144  (Stock) 

1-3/16  Fan  Pillow  Block  Bearings . $60.00 

R-146  (Stock) 

Fan  Motor  For  Floor  Mounted  Furnaces . $375.00 

(Stock.) 

Fan  Motor  For  Bench  Mounted  Furnace . $175.00 

(Normally  stack. ) 


NOTE  FOR  FAN  MOTORS:  Check  wiring  diagram  for 
exact  part  number  of  fan  motor.  Fan  motors  known  as 
FMTR  on  wiring  diagram.  SiieciN  voltage 


3/4”  Aluminum  Heat  Oissipator . $60.00 

M-22  (For  Bench  Models)  (Stock) 

NOTE:  Specify  inside  diameter  and  height 

14/16”  Aluminum  Heat  Dissipator . $85.00 

M--*'  (For  Floor  Model  Fans)  (Stock) 

N'  Specify  inside  diameter  and  hoiffiit. 

ATMOSPHERE  AND  VENTURI  PARTS 

3  Oz  SHIeone  Sealant . $12.00 

H-64  (Stock)  Price  Is  per  Tube. 

104  Oz  Silicone  Sealant . $25.00 

H>64  (Stock)  Price  is  per  Tube. 

Bench  Model  Linde  Flowmeter/Rcguiator ....  $600.00 
H-61  (Stock)  Model  S8A  607580.  (1-13  LPM  scale.) 

Floor  Model  Unde  Flowmeter/Regulator . $600.00 

H-62  (Stock)  Model  SSA  609560. 63  CFH  Max  Flow. 
((444  LPM  scale) 

6"  Wide  Woven  Ceramic  Fiber  Taps . $1 9.00 

143  (Stock) 

NOTE:  Used  on  Floor  mode!  furnaces  as  the  doorgasket 
matenal.  Price  per  foot.  Specify  length 

3"Y/lde  Woven  Ceramic  Fiber  Tape . $13.00 

148  (Stock) 


NOTE:  Used  on  Bench  model  furnaces  as  the  doorgasket 
material.  Price  per  foot.  Specify  length 

I  NOTE:  When  replacing  ceramic  fiber  door  seal 
I  order  ataples  shown  below  and  furnace  cement. 
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Nickel-Chrome  Wire  Staples . $2.50 

(Stock) 

NO  TE:  These  are  for  securing  woven  ceramic  liber  tape 
ontot  he  firebrick  seal.  They  are  2"  high  by  3'  wide 

Stainless  Steel  Foil  Wrap . $120.00 

(Price  is  per  50  foot  roil  by  24”  wide.) 

NOTE:  This  is  used  for  protecting  from  oxidation  and 
decaiburization  rather  than  using  a  protective  atmosphere. 


MISC  SPECIAL  ORDER  PARTS 

NOTE:  The  following  items  are  by  special  order  Motorized 
Venturi  (Without  Damper),  Stainless  Steel  Air  Operated 
Venturi.  Stainless  Steel  Damper  (Manually  orPneum!>ticly 
Operated,  Pneumatic  Cylinder  for  Pneumatic  Damper  plus 
many  other  options  and  custom  items  too  numerous  to 
mention. 


MISCELLANEOUS 


HARDWARE 


Rheostat  Knobs  for  the  INF  Switches . $8.50 

H4  (Stock) 

Door  Istch:  Small  Push  Type  Clamp . $35.00 

H4  (Stock) 


NOTE:  Used  on  some  horizontal  bench  moael  doors. 

Door  latch:  Large  Push  Type  Door  Clamp . $40.00 

H-24  (Stock) 

NOTE:  Used  on  floor  model  horizontal  door  on  right  hand 
side  normally. 

Door  istch:  Pull  Type  Door  Clamp . $35.00 

H-2S  (Non-stock:  2-3  weeks) 

NOTE:  Used  on  floor  model  horizontal  door  on  left  hand 
side  normelly 

Door  Istch;  Oven  type  Brbrton  spring  latch _ $40.00 

H-13  (Stock) 

NOTE:  Chrome  plated.  Includes  the  latch  and  catch 
Explosion  relieving  type  Used  on  QD-29  and  B-9S  and  on 
special  furnaces.  Some  larger  galvanized  latches  ere  uired 
on  occasion.  Check  with  service  technician  if  yours  is  not 
chroma  plated. 

Main  Door  Spring  for  HB  and  QD-29 . $35.00 

H42  (Stock) 

NOTE:  Used  on  the  vertical  spring  loader!  Bench  Model 
doors. 

Main  Door  Spring  for  XL  Bench  Models . $40.00 

H41  (Stock) 

NOTE:  This  is  a  mere  forceful  spring  needed  because  of 
the  greater  weight  of  the  XL  door.  For  XL  1 12,  XL  124.  XL 
126  and  XL  894. 
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Safety  Spring . $7.50 

H-1  (Stock) 

NOTE:  This  is  the  small  spring  that  goes  inside  the  main 
spring  and  protects  the  operator  in  case  the  main  spring 
breaks. 


Eyabolt  to  hold  main  Spring . $8.00 

H-2  (Stock) 

Bakelitc  Handie/Knob . $10.00 

H-9  (Stock) 


NOTE:  for  Bench  Model  Door  Handle.  Round  high 


temperature  black  ptasbe. 

PEEPHOLE  PARTS _ 

Complota  canmic  peephole  aasembly . $150.00 

(Stock) 

PMphole  glass . $25.00 

A-OO  (Stock) 


NOTE:  the  above  peephole  parts  are  for  23S(fF  Maximum 
temperature  use.  High  temperature  peepholes  by  special 
Older. 

LOADING  ACCESSORIES 


LoacHng  Tongs  (Sm  Options  Brochure) . $1 10.00 


Loading  Hook . . $75.00 

Haat  Resistant  Gloves . $75.00 

(Non*asbestos,  cover  up  to  elbow.) 

TOUCH  UP  PAINT _ 

Silicone  Based  SOO'F  Black  Paint . $14.00 

Spray  Can  (Stock) 

Gray  Eriamel  Paint . $12.00 

Spny  Can  (Stock) 

ZLic  Chromate  Primer . $11.00 

Spray  Can  (Stock) 


TECHNICAL  INFORMATION 
AND  SERVICE 


INSTRUCTIONS 


Complete  Instruction  Book . $75.00 

(Made  to  Order:  1*2  weeks) 

NOTE:  The  exact  model  number  and  senal  number  are 
needed.  Includes  wiring  diagrams. 

Wiring  Diagram  Set . $25.00 

(Stock) 

Note:  Older  P  Modal  Furnace  Instructions  can  be  included 
with  the  wiling  diagram  for  no  extra  charge. 


FIELD  SERVICE 


$550  per  day  or  $55  per  hour  (induding  travel  time) 
whichever  is  less  plus  all  travel  and  $125  per  diem  lodging 
expenses.  A  purduse  order  must  be  issued  in  advance  for 
this  service.  On  wananty  work,  the  labor  charge  will  be 
waived,  however,  all  travel  and  per  diem  lodging  expenses 
must  be  paid. 

COMPLETE  REBUILDING  SERVICE 

L&L  can  completely  rebuild  your  furnace.  The  furnace 
must  be  shipped  freight  prepaid  to  L&L.  This  can  be  done 
by  Common  Carrier  because  shipping  damage  vrill  not 
matter.  When  the  furnace  is  finished  it  will  be  sent  back 
freight  collect  by  air  ride  moving  van.  A  complete  rebuilding 
job  indudes  totally  relining  the  furnace  with  new  insulation 
and  installing  new  elements  and  thermocouples.  The 
controls,  if  sent  back,  are  recalibrated  and  the  furnace  is 
tested  before  shipment.  If  any  rewiring  needs  to  be  done, 
this  will  be  quoted  as  extra  at  the  factory.  On  some  older 
furnaces  there  is  no  door  safety  interlock  switch.  L&L 
RECOMMENDS  THAT  THIS  BE  RETROFITTED  ON  ALL 
OLDER  FURNACES.  If  L&L  does  the  rebuilding  work,  this 
will  automatically  be  done.  The  charge  for  this  is  the  price 
of  the  Door  Interlock  Switch  plus  $75  labor. 


TERMS  AND  POLICIES 


PACKING  CHARGES 


Packing  charges  range  from  $4.00  for  a  small  package  to 
$75.00  for  a  skidded  carton.  Some  large  firebrick  orders 
can  take  two  or  more  skidded  cartons  arKf  almost  all 
firebrick  orders  must  be  shipped  in  a  skidded  carton.  A 
price  will  be  quoted  upon  request.  This  charge  will  be 
addeil  to  ttia  invoicB  whcilTgLfluated  OLaaL 

MINIMUM  ORDERS _ 

The  minimum  order  is  $50.00.  If  your  order  is  unoer  that, 
we  recommend  that  you  order  a  spare  thermocouple. 

SHIPMENT _ 

All  orders  are  F.O.B.  Aston,  PA.  Shipment  Is  by  UPS  when 
possible  (under  70  lbs)  end.  when  necessary  and  practical, 
orders  may  be  broken  into  several  packages  to  avoid  the 
use  of  common  carriers.  Air  shipment  by  UPS  Overnight 
Red  Label  Service,  2nd  Day  Air  or  Federal  Express  or 
Emery  is  available  at  cost  AH  orders  are  shipped  freight 
collect  except  for  UPS.  UPS  charges  are  added  to  the 
invoice. 
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1  Soft  FirebricJc 

5  Element  Holders  of  every  type  used  in  ttie  furnace 
1 1NF  Switch  (Zone  Control) 

1  Can  Touch  Up  Paint 


PURCHASE  ORDERS 


All  verbal  purchase  orders  must  go  COD  regardless  of 
credit  worthiness.  A  written  purchase  order  must  be 
recieved  by  us  (FAX  is  OK)  is  necessary  to  ship  on  terms. 

SALES  AND  USE  TAXES 


L&L  collects  sales  tax  in  Pennsylvania,  Texas.  CalKomia 
and  the  State  of  Washington.  We  must  have  a  valid  tax 
exempt  form  from  you  if  you  are  exempt  frrm  sales  tax. 
We  must  know  wh^  the  reason  for  the  ex^mpftr  1 1  >.  An 
exempt  number  printed  on  the  purchase  order  is  net 
acceptable.  In  all  othe.'  states,  the  r 1 1 :  i;>  «~pai  ■iLte  to' 
paying  taxes  to  the  proper  authority. 

RESTOCKING  AND  RETUTii:. 


Only  stock  items  wll  be  accepted  tor  return.  No  elemen>^ 
or  norvstock  rtemt  will  be  accep-ed.  There  is  a  25% 
restocking  charge  with  a  minimum  restocking  charg  •  of 
$25.00. 

DEUVERY  AND  RUSH  pr^DERG _ 

Normal  delivery  <8  quoted  at  7  tu  10 '  <  >»  for  ntan-ard 
in>ttock  parts  and  metallic  elements,  ‘^ri^k  ncT  ially  takes 
tour  to  six  weeks.  Expedited  deliver/  is  i>''Sitab>8  for  a  $50 
to  $100  charge  (or  more  in  spenal  caret)  pl'js  any  special 
shipping  charges.  The  amount  chargitd  dr^.ids  on 
whether  produebor.  scheduals  vril  be  imerupted.  Cheek 
when  ordering. 


TERMS 


All  orders  are  shipped  COD  unless  proper  credit  has  been 
established  prior  to  ordering.  All  prices  are  subject  to 
change  without  notice.  Be  sure  you  get  updated  prices 
before  pladng  an  order,  espedaliy  if  your  price  sheet  is 
more  than  one  year  old  (See  page  one  of  this  booklet  for 
date.) 


RECOMMENDED  SPARE  PARTS 
TO  KEEP  ON  HAND 


NOTE:  The  fotteming  is  typical  for  a  stanPanl  XL  Furnace: 
2  thermocouples 

2  Elements  of  each  type  (i.e.  door/back  and 
side/top/bottom.) 

1  Contactor  (if  you  have  mechanical  contactors) 

1  Complete  Set  of  Fuses  of  every  type  used 

1  Hearth  Plate  Set 

2-6  Hearth  Supports 

1/2  pint  of  firebrick  cement 

1  Quart  of  Brick  Facing 

4  Ceramic  Insulator  Tubes  (A-iSS) 

2  Terminal  Blocks 
1  Hard  Firebrick 
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RECORDER  CHART 


This  chart  represents  an  actual  test  run  of  the  control  system 
included  with  the  furnace.  This  test  has  been  run  with  a  special 
test  facility  at  L  a  L  SPECIAL  FURNACE  CO.  INC.'s  factory,  which 
includes  a  specially  designed  fast  firing  furnace.  The  fast  heat 
up  rate  recorded  on  the  chart  is  not  necessarily  an  indication  of 
how  quickly  the  furnace  shipped  will  come  to  temperature. 

This  test  indicates  how  closely  the  controller  controls  at  set 
point  and  how  quickly  it  stabilizes  at  the  desired  set  point.  In 
certain  instances  the  chart  will  indicate  (by  oscillations)  where 
L  &  L  personnel  have  made  adjustments  on  the  controller  to 
stabilize  the  control  action. 

In  most  cases  the  controller  will  have  to  be  adjusted  by  the  user 
to  conform  to  local  voltage  conditions,  and  to  actual  loading 
conditions  in  the  furnace  itself.  Instructions  for  this 
procedure  are  included  in  the  furnace  instruction  manual. 


TEST  RECORDER  CHART  Page  I. 1.1.1 
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About  This  Publication 


HourtNinNniai  k  This  Produa  ?<lanaal  is  divided  into  12  sections.  These  sections  contain  all 
®*B******  the  infomadon  you  need  to  configure,  operate,  monitor,  and  troubleshoot 

your  controller. 

To  find  information  quickly,  use  the  corr.prehensdve  Tabic  of  Contents  in 
the  front  of  the  manual  and  thr  Index  located  in  the  back  of  the  manual. 


WiKianty  The  device  described  herein  has  been  manufactured  and  tested  for  correct 

operation  and  is  warranted  as  follows: 

The  UDC5000  Univcnal  Digial  Controller  carries  a  two  year  warranty. 
This  warranty  includes  imnediate  technical  assistance  via  a  toll  free 
telephone  number  and  complete  replaremect  of  the  controller,  if 
necessary. 


Taehnical  Aaaiatance  If  you  encounter  a  problem  with  your  UDC5000  controller,  review  aU  the 

ct^guration  daa  under  the  Sct-iq>  groups  to  verify  that  your  selections  are 
consistent  with  your  application;  i.e.  Inputs,  Outputs,  Alarms,  Limits,  etc. 
If  the  problem  persists  after  checking  the  above,  you  can  get  technical 
assistance  by  dialing 

l-«0(M23-9883  USA 

1-800461-0013  Canada 

An  engineer  will  discuss  your  problem  with  you.  Please  have  your 
complete  model  number,  serial  number,  and  Software  version  available. 
The  model  and  serial  numbers  can  be  found  on  the  chassis  nameplate.  The 
software  version  can  be  viewed  under  Setup  Group  *^tams.*’  See 
subsecrion  9.4. 

If  it  is  detomined  that  a  hardware  problem  exists,  a  replacement  controller 
or  pan  will  be  shipped  with  instructions  for  returning  the  defective  onit 
Do  not  return  your  controller  without  autberization  from  Honeywell’s 
Technical  Assistance  Center  or  until  the  replacement  has  been  received. 
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EMI . tlectromagnetlc  Interference 

HID . Wgh  irrfensity  discharge 

MOVs . Metal  Oxide  Varistors 

NC . normally  dosed 

NO . . . normally  open 

PID . Proportional,  Integral,  and  Derivative 

PC . resistance-capacitance 

RR . radio  frequency  interference 

RH. . Relative  Humidity 

RTD . Resistance  Themio meter  Device 

SCRs . Siicon  controlled  rectifiers 

UDC . Universal  Digital  Controller 


Parameters 


A1S1  VAL.. 
A1  SI  TYPE. 
A1S1  HL.... 
A1S2  VAL.. 
A1S2TYPE. 

A1S2  HL . 

A2S1  VAL... 
A2S2TYPE., 

ACTION . 

ADAPTIVE.. 

ALHYST . 

ASTP . 

AT  ERROR.. 

AUTO . 

AUX  OUT..., 

BAUD . 

BIAS  IN1 . 

CAL  TEST... 
ComAODR.. 
ComAOOR2 
ComSTATE. 
CONFERR.. 
CONFTEST. 
CONTALG.. 
CYC  SEC.... 
CYC2  SEC.. 
DEADBAND 

DIGIN1 . 

DROPOFF... 

EE  FAIL . . 

ENDSEG . 

FACT  CRC.. 
FAILSAFE.... 

RLTERI . 

FILTER2 . 

FINAL  SP . 

GAIN  . 

GAIN2  . 


. Alarm  1,  Setpoint  1  Value 

. JUarm  1,  Setpoint  1  Type 

. Alarm  1,  Setpoint  1  State 

. Alarm  1,  Setpoint  2 

. Alann  1 ,  Set}»int  2 

. Alarm  1.  Setpoint  2  State 

. . . Alarm  2.  Setpoint  1 

. Alann  2,  Setpoint  2  Type 

. Control  Ouq^  Direction 

Autotune  Type 

. . . Alarm  Hysteresis 

. Automatic  step  change 

. Autotune  Error  codes 

.Lower  display  automatically  displays  setpoirt  value  In  engineering's 

Auxiiaty  Output  Option 

. . . aaud  Rate 

. . Input  1  Bias  Value 

. .Calbration  test  failure 

. Comrrunications  Station  Address  (Loop  1)  RS422  or  DMCS 

. Communicatfons  Station  Address  (Loop  2)  RS422  or  DMCS 

. Communications  Option  State 

. configuration  enor 

. Configuration  data  in  controller  in  error 

. — Control  Algorithm 

. - . . . . . Cycle  TTnre 

. ...Cycle  Time  Z  (Cool) 

. Output  Relay  Deadband 

. Remote  Switching  1  selections 

. Controller  Dropoff  Value 

. Unable  lo  write  to  non-volatile  memory 

. . . End  Segment  Number 

. Factory  Calbration  Cydc  Redundancy  test 

. - . CortroUer  In  Faiteafe 

. Input  1  Rlter 

. Injxrt  2  Filter 

. Single  Setpoint  Rnal  Setpoint 

.  Gain 

. - . Gain  2 
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Parameters 
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OUTHILIM . High  OutjXJt  Limit 

OUTLOUM . Low  Output  Limit 
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PBorQAIN . . . Proportional  Band  or  Gain  Units 

PID  SETS . ..Tuning  Parameter  Sets 

PROG  END . . . Program  Tennination  Slate 

PROP  BO . . . Proportional  Band 

PROP  B02  . . . ProDorlional  Band  2 

PV  LIMfT. . Derived  P.'  Out  of  Range 

RAM  TEST . R^  test  failed 

RAMPUNIT . Ergineertrig  units  for  ramp  segments 

RATE  MIN . . . Rate  in  Minutes 
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RECYCLES... . Number  Of  Program  Recycies 

RSET  MIN..~ . . . ..Reset  In  minutes/repeat 

RSET  RPM . Reset  In  rspeats/mlnute 

RSET  RPM . Reset  In  repeats/minute 

RSET2MIN . . . Reset2jnminutas^eat 

Reset  2  m  repeatamninute 

RSP  SRC . . .................  Remole  Setpoint  Source 

RV  LIMIT...  Remote  Variable  Out  of  Range 

SECURITY . . . Security  Code 

SEGtRAMP . Segment  #1  Ramp  Time 

SEGIRATE . . . . . S^tnentfl  Rate  Time 

SHED  SP . .....Shed  Setpoint  Recall 

SHEOMOOE . — Shed  ControNer  Mode  and  Output  Laval 

SHEDTIME . . . „s.led  Time 


SOAK  DEV . Guaranteed  Soak  Positive  or  Negative  Deviation  Value 

SP  CHANG . . . Setpoint  Change  Value 

SP  HILiM . Se^int  High  Limit 

SP  LOLIM . Setpoint  Low  Umll 

SP  PROG . Setpoint  Ramp/Soak  Programming 

SP  RAMP . Single  Setpoint  Ramp 

SP  TRACK . Local  Setpoint  Tracking 

STATE . Program  state  at  program  end 

STRT  SEG . Stan  Segrnent  Number 

SW  VALUE . Automatic  Switchover  Value 

TIME  MIN . Single  Setpoint  Ramp  Time 
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Section  1  -  Overview 


1.1 

Function 


Inputs 


Outputs 


Introduction 


The  UDC5000  Univcreal  Digital  Controller  is  a  micatjproccssoT-based,  one 
or  two  loop  controller  that  controls  a  process  either  manually  or 
automatically. 

The  controller  produces  analog  outputs  based  on  operator-entered  data  and 
one,  two,  or  thieii  isolated  loop  related  analog  input  signals.  Two  loops  of 
control  allow  Internal  Cascade  Control. 

See  the  block  diagrams  for 

•  Or»e  loop  of  control  -  Hgure  1-2 

•  Two  loops  of  control  -  Rgure  1-3 

•  Internal  Cascade  control  -  Figure  1  -4 


Two  isolated,  low-level  inputs  let  you  directly  connect  low-level  sensors 
such  as  thermocouples,  RTD’s,  or  transducers  directly  to  Input  1  or 
Input  2. 

Input  1  to  the  controller  is  usually  the  proces.s  variable  of  the  loop.  An 
oi^onal  second  input  can  be  used  as: 

*PVLoqp2 

•  an  independent  variable  to  be  monitored  for  alarm  purposes  only 

•  as  a  remote  setpoint  signal 

•  for  computing  tbe  Weighted  Average  of  both  inputs 

•  as  dte  d^  bulb  input  for  relative  humidity 

•  connect^  to  a  arconium  O’  Jdc  sensor  for  measuring  Carbon  Poten^ 

•  Other  input  algorithms  avr  liable  with  the  second  input  are  Math  options 
which  include  Input  Summing  and  Subtracting  w.(h  or  without  Ratio  ^ 
Bias,  Bredforwa^,  Mass  Flow  calculations,  or  HI/LO  Input  Select  with  or 
without  Ratio  and  Bias. 

An  optional  third  input  provides  a  high  level,  isolated,  4  to  20  mA  or  1  to  5 
Volts  dc  signal  which  can  be  used  as  a  remote  setpoint,  process  variable, 
alarm  parameter,  or  feedfo.’ward  signal,  and  limit^  math  functions. 


This  universal  output  controller  provides  the  capability  of  a  single  current 
output,  single  or  dual  relay  output,  or  position  proportional  control. 


Continued  on  next  page 
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1.1  Introduction,  continued 


OmputAlgorthms 


^’^ntreiAlooniiins 


Dependmg  oo  how  many  loops  you  configure,  the  UDCSOOO  is  available 
wiA  various  preselected  output  ^goridims  including: 

•  liox  ftoponional  Simplex 

•  Time  Ihpc^toitional  Duplex*, 

•  Current  Proportional. 

•  Cuirent  Proportional  Duplex 

•  Cuiren^elay  Duplex  (]^ay  s  Heat  or  Cool), 

•  Position  Pioponioaal  Control* 

•  Tine  Prcportional  Duplex,  Positioit  fropomonal,  axd  3  PosUion  Step  Control 
me  not  mailable  on  second  loop  f  control. 


Tbe  basic  characteristics  of  an  automatic  controller  is  its  control  algorithm  • 
die  way  it  nsusm  the  controlled  variable  tc  the  desired  value  (setpoint). 
Depen^g  oo  the  Control  output  type  specified,  the  controller  can  be 
co^goied  for  the  fdlowing  control  algorithms: 

•On^Offcootrol**, 

•PID>A  Equation 

•  PID*B  Equation 

•  FD  with  Manual  Reset 

•  Three  Poodon  Step  Control** 

Duplex  control  can  be  configured  for  all  algorithms  excqit  3  Posidon  Step. 
**  ONIOFF  and  3  Posidon  Step  me  not  available  on  the  seytnd  loop  of  control. 


Condnued  on  next  page 


2 


UDCSOOO  Univarsal  Digital  Controller  Product  Manual 


9^94 


1.1  Introduction,  continued 


Options  Available  options  include: 

Adaptive  Tuning 

Autotune 

Sepoint  Ramp! Soak 
Programming 

Aicdliary  Ouput 
Tivo  Loop  Controller 
Internal  Cascade  Control 

Indlnpw 

Math  Options 

Third  Input 

Transmitter  Power 
Digital  Input 

Communications 

Solid  State  Relays 
Open  Collector  Ouput 


Continually  adjusts  the  PID  tuning  parameters  in 
response  to  Process  Variable  disturbances  and/cr 
Setpoint  changes. 

Automatically  calculates  and  enters  into  memory, 
the  opnmum  tuning  parameteis  requited  for  your 
process.  A  "Shon  Tunc”  procedure  lets  you 
obtain  approximate  tuning  constants. 

Lets  you  program  and  store  10  ramp  and  10  soak 
segments  to  be  used  as  one  program  or  multiple 
small  programs. 

Provides  a  4  to  20  mA  output  representing  any  of 
six  controller  parameters  for  recording  or  control 
purposes. 

Provides  software  for  two  independent  loops  of 
control  widi  separate  prompts  and  shared 
display. 

Uses  Loop  2  as  the  primary  kx>p,  with  die  output 
of  Loop  2  being  the  Remote  Setpoint  of  Loop  1 
(the  secoidary  kiop).  All  output  form  exist  on 
Loop  1. 

Proves  a  2od  universal  input  that  can  be  used 
as  remote  setpoint  or  process  variable;  or 
combined  with  input  1  using  the  Math 
Options/Input  2  Algorithms. 

This  option  provides  various  input  2  algorithms. 
These  include  Summer/Subtractor,  Weighted 
Average,  Muldplier/Divider,  Relative  Humidity, 
Carbon  l^tenti^  Input  High/Low  Select,  and 
Feedforward. 

A  high  level  input  which  alio  includes  Input  3 
algorithm  for 

•  High/Low  Selea  wiUi  Input  I 
.  Summer  with  Input  1 

*  Feedforward  to  cither  Loop. 

24Vdc  power  to  supply  one  or  two,  4  to  20mA, 
2-wire  inputs. 

Using  either  of  two  remote  switch,  you  can 
switch  on  contact  closure  to  any  nine  config¬ 
urable  modes  or  panmeters. 

Serial  communications  link  integrates  vrith  CRT- 
based  RS422/485  or  HoncyweU's  DMCS 
Distributed  systems. 

One  or  two  SPSf  solid  state  contacts  rated  at  2 
amps  or  10  amps  at  120/240  Volts. 

Provides  one  or  two  open  collector  outpuB  rated 
at  24Vdc/30iaA. 
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1.2  Operator  Interface 


Dl^piqr*  and  kxfcakxs  Hgtot  1-1  shows  the  operator  interface  and  defines  the  displays  and 
indicators.  The  function  of  the  keys  is  shown  in  TJ)ie  1-1. 


Hguie  1-1  Operator  Interface  Di^lays  and  Indicators 
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1.2  Operator  interface,  Continued 


FUntlonofkay* 


Table  1*1  shows  each  key  on  the  operator  interfCv'e  and  defines  its  functioti. 


Table  1-1  Function  of  Keys 


Kty 

Function 

*Ami| 

•  Displays  Alarm  1  parameter  grot^. 

auia 

•  Displays  Alarm  2  parameter  group. 

REM 

8P 

•  Toggles  between  local  setpoint  and  remote  setpoint  or 
local  setpoint  3. 

so. 

SP2 

•  Toggles  between  Local  Seipcim  #i  and  #2. 

FUNC 

LIAa 

•  Used  in  conjunction  with  the  SET  UPt  key  to  select  the 
irxfvidual  functions  of  a  selected  Configuration  Set  Up 
group. 

•  Used  dttftng  field  caEbration  procedura. 

•  Also  toggles  between  Loop  1  and  Loop  2  display. 

town 

nsp 

*  Selects  any  one  of  the  operating  parameter  to  be  shown  in 
the  tower  (Esplay. 

*  Used  to  exit  Set  Up. 

Mill 

AUTO 

•  Alternately  seitcts; 

AUTO  Lower  disptay  automatically  diApiayEMtpoint 
value  in  angineerlng  units. 

MAN  Lower  oiapUy  automatically  incicaies  output  in  %. 

1 

Auro 

TUNE 

•  Suil9 Autolune  or  Adaptivt  Tune  procedure. 

'ier' 

UP 

•  Place  tfie  controller  in  the  oonfiguraton  group  ealect 
mode.  Sequentially  displays  oonfiguration  groups  and 

aOowsthe  FUNC  key  to  display  individual  functions  tor 
each  gtoKip. 

▲ 

•  Increases  the  setpoint,  output,  or  configuration  values 
oisplayed. 

▼ 

>  Decreases  the  setpoint,  output,  or  configuration  values 
efisplayed. 

RUN 

HOIO 

•  Wiraied  RUN  or  HOLD  of  the  Setpoirr  Program  option  or 
restores  original  functions  selected  in  Set  Up  mode. 
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**.3  Functional  Overviews 


Loo^  OontrcMr  Hguzt  1-2  is  a  Block  Diagram  of  a  Single  Loop  Controller  -  Loop  #1. 
H^orr  i-2  Functional  Overview  of  a  Single  Loop  Controller  •  Loop  #1 
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1.3  Functional  Overviews,  continued 


LOOt,2 
Figure  1-3 


Hgure  1  '3  is  a  Block  Diagram  of  Lo^  2  of  a  2  Loop  controller. 
Functional  Overview  of  Loop  2  of  a  2  Loop  O>ntroller 


ANALOG  INPUT2 
(OPTIONAI.) 


I 

(UTIO  AND  BIAS 


R«m«MS«tpoint 


MPUraALOORtlXM 

FEEDFOnWARO 


srrpotMT 

SOURCE 


OVTWT 

WfTMOUT 

FBOFORWAW) 


P(02  CONTROL  ALGORITHMS  (LOOP  f2) 


PEEDFORWARO 
SUMMER 
in  Automatic  Omy 


•  u«i(  SMpalRi 

4  \m9n  f  f 

^  ^ - 

•  Hmnom  a«tp«tni(^ 

^•Inputs 

I  ni  ITPI  IT  FkiU  C«it»el  El«m«nt  m  2  Lm^s 

TatP^p  I  nSP»wlnifwlCM0*a«O 
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Functional  Overviews,  cont^rued 


>  Figure  1-4  is  a  Block  Diagram  of  Internal  Cascade  for  a  2  Loop  controller. 

Functional  Oveiview  of  Internal  Cascade  of  a  2  Loop  CootroUer 
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Section  2  ~  Installation 


2.1  Overview 


Mnduction  Installadon  of  the  UDC  5000  Controller  consists  of  mouating  and  wiring 

the  controller  according  to  the  instrucoons  given  in  this  section. 

Read  the  pre-installation  information,  check  the  naodel  number  interpretation 
and  become  familiar  with  your  model  selections,  then  proceed  with 
installation. 


W>«f  •  It  Ms  anction?  This  section  contains  die  following  infoimaiion: 


Topic 

Seepage 

2.1 

Overview 

9 

2.2 

Model  Number  interpretation 

11 

2.3 

PreGminary  installation  Checks 

12 

Bl 

Alarm  and  Control  Relay  Caution  Note 

23 

2.5 

Mounting 

24 

2.6 

Wiring 

26 

Wiring  Diagrams 

26  j 

Comiiuutd  on  next  page 
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2.1  Overview,  cominueti 


Pn>initaB«ion 

raonnSDn 


Operating  Hmits 


If  the  controller  has  not  been  removed  from  its  shipping  canon,  inspect  the 
canon  for  damage  and  remove  the  controller.  Insp^  the  unit  for  any 
obvious  shipping  damage  and  repon  any  damage  due  to  transit  to  the 
carrier. 

Make  sure  a  bag  containing  mounting  hardware  is  included  in  the  carton 
with  the  controUer. 

Check  that  the  model  number  shown  on  the  inside  of  the  case  agrees  with 
what  you  have  ordered.  Refer  to  Figure  2-1. 


We  recommend  that  you  review  and  adhere  to  the  operating  limits  listed  in 
Table  2-1  when  you  install  your  controller. 


TaUe2-l  Operating  Limits 


CondMon 

Speefflealions 

Ambient  Temperature 

32tOl40*F(0to60*C) 

Relative  Humkity 

5  to  90%  RH  at  40*C  (104”F) 

Vibration 

Frequency 

0  to  200Hz 

Acceleration 

0.20 

Mechenicat  Shock 

Acceleration 

Sg 

Duration 

30  ms 

Power 

Vonage 

35  to  132  Vac 

170  to  264  Vac 

Frequency(Hz) 

48to52 

5810  82 

Transmitter  Supply 

22  to  26  Vac 

VoRage  (at  input 
temtinals) 

9  SOmA 

Power  Consumption 

13VA  Maidmum 

10 


UtX:5000  Universal  Digital  Controller  Product  Manual 


9/94 


2.2  Model  Number  Interpretation 


^^odai  number 


The  mexid  number  interpretation  is  shown  in  Figure  2-1.  Write  the  model 
number  into  the  spaces  provided  and  compare  it  to  the  model  number 
inteipretarion.  This  infortaation  will  also  be  useful  when  you  wire  your 
controller. 


Figure  2-1  Model  Number  Interpretation 


K«y  Number 


Table  I  Table  ll 


Table  III 


Table  IV  Table  V  Table  VI 


Key  Number 


0CS061  Cunent  PropoitiortI  0 

OCSOB  Cutwit  Praportoeal  2 

DCSW  CurrtflVruHiOuplM  2 

OCSOM  TknePrepoeional  2 

DCSOaS  Tine  ftopOiebin  Pat  Sup  2 
KSOSS  Patkntmpartkmlar  2 

3  Portion  Sitpueh 
Motor  Portion  hrteation 
00087  UniunNOUpuls  2 


Design  Style 


0  BIwBizal 
t  GnyBazal 


Cemmtinleatlona 


1..  DMCS 
2  RSiZZroeS 


SeflwereOptione 


A  A/TfAdadlM  Tuning.  AUoluno) 

~B^  SagioMPrejyvniningandMadhOpltont 
SaipainiPiogrammingMtitiOpOoni/AT 
~0  aiMpaerConiraMmoniolCaiieBte 
“i  2LDapa1rMfnitCaiceO»andA/T 
2lfiaprt>ionrtCaKade'AT/S<paM 
'  "  Programming  and  Mud  Options 


Tranamttter  Power 


._0_  None 

.-1-  ProawVartaUo|lnpui1)only 
hsut 2 ondior  bcu 3 

PraaatVarbblo{l«^1}8(lrpu(2oriiput3) 


Extamel  liHerfsoe  Opllone 


_ 0  None 

“2.1  Awliwy  Output 

_._2  Dighol  Input  (Roflwn  Mode  SrtcNn]] 

_ 3  AuxllofyOupuitiOiglal  input 


Op>tk>ne  (3  DIgIto) 


00_  Nano 

Cl2  OponColeelorOupul(t) 

81  Singb  Stall)  Roby  (2  Angs) 

S2~  DutlSaMSiat»RrtMS(2Afflpt) 
S3  Sngb  Solid  StaMRauv  (10  Amps) 


T__ _ CuciomnrIOTig 

•***• 

2u22r  UnNwal  Input  Ml 
0  Norw 

“"2”“  22OT40VACPo*or(lnnSalosOnly) 
21.32  Note 

— FaaaiyMutirt Approval 
...6.  CSACartlicaionindFMApprowl 
....0  Nono 


Inputs 


_.0  Nano 

1  4lo2DIMNarpade 

2  lieSVolsdc 
’"3  025-15SVrttdc 


Input  2 


l2  ThurnDoo^At 

2.  RTT}erHorio7wrtRaifiarnttie(RH) 

3.  4to20Untamp6de 

4.  OlolOVbtede 

S  Mllwlu.1io5Volisde 


input  1 


Thonnoaouplo 

RTD  or  Hontywoll  Radamatie(RH) 

4ta20MiliaiTpede 

OtolOVNide 

MlttvoU.lt^SVolude 

Carbon  PMetial  (Roouims  2  Inputs) 

Robtlvo  Hufflidty  (Roquiits  2  Inputs) 
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2.3  Preliminary  installation  Checks 


■nfDQUCUor 


Before  you  install  the  conaoUer,  remove  the  chassis  by  pulling  the  front 
door  down,  loosening  the  screw  on  the  front  and  pulling  the  chassis  out 

Make  the  preliminary  checks  listed  in  Table  2-2  based  on  the  model  number 
of  your  controller. 


Table  2-2  Preliminary  Checks 


Cheek 

M  you  have  Model 

Seepage 

Operating  Voltage  Selection 

All  Models 

13 

Input  Group  Type  Selection 

Afl  Models 

14 

Optionaf  Input  Three,  Jumper  Selection 

Dcsoex-o-xxxx-xxi 

0C506X-0-XXXX-XX2 

17 

Control  Relay  Contact  Selection 

DC5063 

DC5064 

18 

DC506S 

DC5066 

DC5067 

Alarm  Relay  Contact  Selection 

DC506X-0-XX1X-XX 

DC506X-0-XX2X-XX 

DC506X-0-XX3X-XX 

20 

CotUinutL  yn  next  page 
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2.3  Preliminary  installation  Checks,  Conti  rw-'vJ 


Optfitingvoitag* 

Mlaetton 


The  conooUer  is  shipped,  configured  for  use  widt  120  Volts  as  shown  in 
Hguie  2-2. 


OPERATING  A 120  VOLT  CONTROLLER  AT  240  VOLTS 


WILLDAMAGETHE  UNTT. 


•Make  sure  that  the  transfoimer  cxnmectior  (J12)  at  the  back  of  the 
ccnurolkr  is  posidoned  correctly  for  die  operating  voltage  ( 120  or  240)  that 
will  be  used. 


•If  you  want  to  use  240  Volts,  move  the  connector  to  the  position  shown 
for  240  Volts  in  Figure  2-2. 

•If  you  want  to  diange  die  operating  frequency  from  60Hz  to  50Hz,  see 
Section  3  -  Configuration. 


Figure  2-2  Operating  Voltage  Selection 


CoMivued  on  luat  page 
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2.3  Preliminary  Installation  Checks,  continued 


OoRlIgtm  the  Input 
0nx4»lyp®) 


The  UDCSOOO  controller  will  be  shipped  with  Input  1  and  2  set  up  for  the 
range  of  0  to  10  mV  Linear  range  (see  Figure  2-1  for  model  identtfication). 

Your  connoiler  is  shipped  with  only  the  pans  needed  for  your  applicaticn  as 
selected  in  the  triodel  nuosber.  You  can  change  youi  cooooller  to  a  different 
input  group  if  desired. 

When  you  change  from  some  input  groups  to  ahsre,  (fe  example:  4*20 
noA  to  Thermocouple),  you  must  adapt  the  input  circuitry  so  that  it  will  be 
cotqndble  with  die  input  signal. 

For  die  following  type  of  actuation  sources: 

•  Thermocoi^lcs  and  RTD 

•  0  to  10  Volts 
•4to20Miiliainps 

you  must: 

•Install  or  remove  a  jumper  on  the  controller  piiiited  wiring  board 
depending  on  the  actuadon  type/range  to  which  you  are  changing 
(See  “Duo!  Jumper  for  Input  1  and  Input  2”). 

•  Insull  and/or  remove  a  resistor  assembly  depending  on  the  actuation  type 
or  range  to  which  you  are  changing  (see  “Resistor  Assembly"). 


Continued  on  neja  page 
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2.3  Preliminary  installation  Checks,  continued 


Dual  tor  Input  1 

andlnput2 


Depending  on  the  type  of  input  actuation  or  range  that  you  are  selecting, 
in$tal1  or  remove  the  dual  jumper  at  the  desired  position  on  the  controller 
board.  Refer  to  Figure  2-3  and  follow  the  procedure  in  Table  2-3. 

Table  2-3  Installing  or  Removing  Dual  Jumper  for  Input  1  -Jid  2 


Step 

Action 

1 

Locate  the  two  dual  ^mper  positions  identitied  as  W204/W205  and 
W2d6/W207  on  the  rear  of  the  controller  board  (see  Figure  2-3) 

ATTEMTION  wuhit**  Gnes  on  the  fop  of  the  jumper  must  be 

vertical  tor  proper  continuity. 

2 

Dstermi.'ie  which  of  the  two  dual  jumper  positions  on  the  oontroller 
boanf  is  appGcable  to  the  input  circuit  that  you  want  to  change; 

INPUT  NO.  1;  Position  W206/V/207 

MPaTNO.2:  Position  W204/W205 

Refer  to  Figure  2-3  for  jumper  selection. 

3 

install  orremotre  the  ^mper(s). 

Figure  2-3  Dual  Jumper  Location 


wao4 

wm 


od 


c 


input  2  Jumper 
W2I)4/W205 


Input  lJumper 
W206W207 


Type  of  Actuation 

Input  1' 
W206/W207 

Input2 

W204AV205 

T/C.FITD 

Jumper 

Jumper 

4  to  20  mA  (no  trintmittsr  power) 

Mona" 

None” 

All  others  (transminer  power) 

None 

None 

l^<»empte:tf  yeuereehengtngmputaiseOio  10  Veh  range,  remove  the  jumper  if  H 
epeeeia  In  tt>e  above  poeiSon,  M  you  are  ehettging  to  Piermooouple  or  nro 
aauason,  Inetefl  ta  jumper. 

**  NOTE ;  If  you  eve  dtortging  from  4  to  20  mA  wiifi  banemioer  power,  you  must 
dneUo  Pw  tronamlnsr  power  board.  Refer  to  peg#  22. 

sail 


Continued  on  next  page 
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2.3  Preliminaiy  Installation  Checks,  continued 


RNWoratMmbly  You  can  orda  a  Universal  Input  Kit  (Pan  Number  30754471-S01)  from 
which  you  can  choose  &e  appropriate  lesismr  to  insall  at  the  ^rproptiate 
input  terminals.  Figure  2*4  gives  you  a  graphic  view  of  these  resistors  and 
their  pan  number  as  well  as  the  inputs  for  which  they  are  used. 

Select  the  appropriate  resistor  from  Figure  2-4  and  install  it  at  the 
appropriate  input  terminals  as  shown  on  the  external  wiring  diagram  in 
Figure  2-13. 


ATTEWno^  When  installing  a  cold  junctioD  for  a  T/C  input,  remove  the 
*11*’  screw  (terminal  21  or  18  as  applicable)  from  the  terminal  board,  and 
install  the  resistor  assembly  into  its  place. 


Figure  2-4  Resistor  Assembly  Selection 


TlMfmoeouDle  Input  Actuations  ) 

Cold  Junction  Resistor  I 

Part  Number  30^7088-501 

© 

4  to  20  mA  Range 

62.5  ohm  Procieion  Resistor 

Part  Number  30754466-501 

0  to  10  Volt  Range 

Voltage  Divider  Resistor 

[  J 

Pan  Number  30:^4465-001 

RTD,  0  to  10  mV,  1010  80  mV,  RAO,  or 
ItoSVoita  Ranges 

No  resistor  required.  Remove  K  changing 
(ram  T/C,  0  to  10  Vdc,  or  4  to  20  mA. 

mir 

Ccminued  on  nett  page 
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2.3  Preliminary  Installation  Checks,  continued 


Cheeking  the  Input  3 
jMnperaeiectlon 


OBbratlng  the  poeWon 
prapoitlonal  output 


For  controllers  with  die  third  input  (^don,  junqrcr  W201/W202  is  the  third 
input  selector.  Refer  to  Figure  2-5  for  jumper  location  and  place  the  jungrer 
as  follows: 

•  No  Third  Input  or  Position  Proportional  Output  =  Jumper  Position  W201 

•  Thiid  Irgrut  selected  =  Jumper  Position  W202 


ATTEWTtO^  Ippyj  Positional  Proportional  Output  are  munially 
exclusive. 

Rgure  2-5  Input  3  Jumper  Location 


Note  that  the  Position  PropOTtronal  Ou^ut  or  Three  Position  Step  Models 
(DCS066)  tiiu.st  have  the  output  calibrated  per  Subsection  8.3  •  “Position 
Rropottioiial  Ou^t  Calibration”  to  ensure  the  displayed  output  (slidewire 
positton)  agrees  with  the  actual  final  control  element  position. 

Model  DCBo65,  Three  Position  Step  Models  only,  r^uires  that  only  the 
tootor  tboe  be  entered  (See  subsection  83,  Full  cal^ratioii  is  not  required). 


Continued  on  next  page 
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2.3  Preliminary  installation  Checks,  continued 


ChMklngttie  control 
wHy  contact  Mhiction 


nie  coottollcr  has  been  shipped  %vith  CONTROL  relays  configured  for 
Nonnallj  Open  contacts  a*  shown  in  Figure  2*6  If  you  want  to  change  the 
relay  action,  refer  to  Figure  2*6  for  jumper  location  and  Table  2-4  for  Relay 
Coittact  infocmation  and  reposition  the  jumpers  on  the  controller  board  for 
(NQ  Normally  Closed  contacts  on  the  control  relay  as  listed  below: 


JUMPER 

CONTOOL 

RELAY 

POSITION 

RELAY 

ACTION 

WHO 

N.C. 

Will 

#1 

N.O. 

W112 

#2 

N.C. 

wn3 

#2 

N.O. 

Control  relays  opente  in 


Energized  when  outrut  state  is  ON. 


the  standard  control  mode  i.e. 


Table  2-4  Control  Relay  Contaa  Information 


UMT 

POWER 

CONTROL 

RELAY 

JUMPER 

CONTROL 

RELAY 

CONTACT 

f10R«2 

OUTPUT 

MOICATOR 

STATUS 

OFF 

NO. 

Open 

Off 

N.C. 

Closed 

NO 

Open 

an 

ON 

Closed 

On 

N.C 

Closed 

OH 

Open 

On 

I  Wheu  alarm  x  cr  ntiol  relay  are  used  to  drive  AC-powered 
castonaer  sdid  st^te  relays,  be  sore  that  the  ertemal  relay  are  ftmetioning 
properly.  See  nth  -ecrior:  2  A  -  Caution  Note  or  Section  9  -  Troubleshooting 
if  die  external  relayi  are  not  being  activated. 


Cpfuinueii  on  next  page 
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2.3  Preliminary  Installation  Checks,  Continued 


CtwcUngttitoonlfol 
iMiy  comet  aelection, 
continued 


Hgure  2-6  G)niiol  Relay  Jumper  Placement 


Cononued  on  lusapage 
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Z3  Preliminary  Installation  Checks,  continued 


ChacMng  th»Attum  Tlje  controller  has  been  shipped  with  ALARM  relays  configured  far 
rMy  oortact  jeitiction  Normally  Closed  contacts  as  shown  in  Hguic  2-7.  If  you  want  tc  change 
the  relay  action,  refer  to  Hgure  2-7  forjmrqper  location  and  TaUe  2-5  for 
Alarm  Relay  Contact  infonnation  andrepositicxi  the  jumpen  on  the 
coatrdler  board  for  (NO)  Nortnally  Open  contacts  on  the  alarm  relay  as 
listed  below: 


JUMPER 

ALARM 

RELAY 

posmoN 

RELAY 

ACnON 

W106 

#2 

N.O. 

W107 

#2 

N.C. 

WI08 

«1 

N.O. 

W109 

#I 

N.C. 

[.yntnytL]  Mans  relays  are  designed  to  operate  in  a  failsafe  mode  ix. 
De-ener^zed  during  alarm  state.  This  results  in  alarm  actuatioo  wdien  power 
is  OFF  or  when  initially  applied,  until  the  unit  completes  self-diagnostics.  If 
power  is  lost  to  the  unit,  the  alanms  will  function. 


Table  2-5  Almm  Relay  Contact  Information 


UNrr  POWER 

ALARM 

RELAY 

JUMPER 

VARIABUE  NOTtN  ALARM 

VARIABLE  M  ALARM  STATE 

RELAY 

CONTACT 

MOICATORS 

REUY 

CONTACT 

M0CAT0R3 

Off 

N.O. 

Open 

0« 

Open 

Off 

N.C. 

Closed 

Closed 

On 

N.O. 

Closed 

Off 

Open 

On 

N.C. 

Open 

Closed 

ESHSIS 


iWben  alarm  or  control  relay  are  used  to  drive  AC-pow'erod 
customer  solid  state  relays,  be  sure  that  the  external  relay  are  fjoedoning 
property.  Sec  Subsection  2.4  -  Ccaaion  Note  m  Section  9  -  Troubleshooting 
if  the  external  relays  are  not  being  activated. 


Conitmted  on  nesa  page 
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2.3  Preliminary  installation  Checks,  comirved 


ChMfclngttwAJwm 
iitay  contact  MiaetJon. 
oonUniMd 

Hgure  2*7  Alarm  Relay  Jumper  nacemem 


Contitated  on  not  page 
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2.3  Preliminary  Installation  Checks,  continued 


Chtckingth* 

innvnKtflrpoww 

MiecUon 


The  tranonincr  power  board,  which  is  plugged  into  the  concroUcr  board,  is 
configured  at  the  factory  in  accordance  with  your  model  nutober  selection 
(None,  Input  1.  Input  2.  input  3,  or  all). 

If  you  want  to  change  the  traitsmittcr  power  configuraacn,  install  the 
cowbell  jumpers,  supplied  with  the  power  board,  across  the  ^rprepriate 
pins  on  the  power  board  as  indicated  below  and  shown  in  Figiue  2-8. 


TRANSMITTER 

POWER 

Input  1  only 
Input  2  or  Input  3 
Input  1,  Z  or  3 
Disable  Inptns 


JUMPER 

POSITIONS 

W3andW4 
WlandW2 
Wl,  W2,  W3.  W4 
Remove  all  jumpers 


Hgure  2-8  Transmitter  Power  Jumper  Positions 
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2.4  Alarm  and  Control  Relay  Caution  Note 


Alum  «id  Coniroi  Rtiiiy 


_  The  alarm  and  control  relay  output  suppression  (snubber) 

cneuitry  can  be  extremely  critical  when  controlling  processes  and 
maintaining  plant  safety.  The  UDC  50C0  Universal  Digital  Controller  is 
shipped  with  a  board-mounted  R*C  suppression  circuit  Its  purpose  is  to 
protect  the  relay  contacts  from  arcing  due  to  high  energy  spikes.  These 
^ikes  could  occur  when  driving  highly  inductive  loads  and  fast  cycle-time 
processes.  However,  in  certain  AC-powered,  external  solid  state  relays 
with  very  tugh  input  impedance,  an  undesirable  leakage  cuxient  can  flow  in 
the  R-C  suppression  circuit  and  cause  a  voltage  across  the  external  load. 
This  prevents  deactivation  of  your  external  d^ce  (such  as  Solid  State 
relay)  even  though  our  display  and  iotenial  relay  arc  functioning  correctly. 


The  fix,  as  :.hown  in  Rgurc  2-9  below,  is  to  open  the  correct  R-C  circuit  by 
cutting  one  of  the  c^iacitor  leads.  This  is  acce^ble  because  if  :  above 
problem  occurred,  tlw  suppression  circuit  was  not  needed.  Opening  the 
circuit  eliminates  any  leakkg,e  current  flow  and  allows  the  external  relay  to 
function  normally. 

Refer  to  Hgure  2-9  and  follow  the  procedure  in  Table  2-6  to  make  the  fix 
Table  2-6  Procedure  to  Open  the  R-C  Qxcuit 


Step 

Action 

1 

PuH  the  front  door  down,  loosen  the  screw  on  the  front,  and  pull  the 
chassis  out  of  the  case. 

2 

Open  the  desired  circuit  by  cutting  the  appropriate  capacitor  lead 
(see  Figure  2-9). 

3 

Return  the  chassis  to  the  case. 

Rgure  2-9  R-C  Grcuit  Cs^tacitor  Location 
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2.5  Mounting 


Ptijnlolconaidenilons  The  controller  can  be  nxjurited  on  either  a  vertical  or  dlwd  panel  using  the 
mounting  Idt  supplied.  Adequate  access  space  must  be  available  at  the  back 
of  die  panel  for  installation  and  servicing  activides. 

Tlte  overall  dimensions  and  panel  cutout  requirements  for  mounting  the 
controller  are  shown  in  Hgure  2*  10. 

Ihe  controller’s  mounting  enclosure  must  be  grounded  accoixling  to  CSA 
standard  C22.2  No.  0.4  or  Factory  Mutual  Qass  No.  3820  paragraph 
6.1.5. 


Ovarali  dlmaneiont  Hgure  2- 10  shows  the  overall  dimensions  for  mounting  the  controller. 
Hgure  2*10  Dimensions 
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2.5  Mounting,  continued 


Not*  Model  Numbor 


Mounting  pioeedun 


Before  moundog  the  controller,  refer  to  the  nam^latc  on  the  outside  of  the 
case  and  make  a  note  of  the  model  number.  It  will  help  later  when  selecting 
the  proper  wiring  configuration. 


Follow  the  procedure  In  Table  2-7  below  to  mount  the  controller. 


Table  2-1  Mounting  Procedure 


Step 

Action 

1 

Mark  and  cut  out  tho  controller  hole  in  the  panel  according  to  the 
dimension  information  in  Figure  2-10. 

There  is  no  rrrinimum  horitontal  spacing  defined. 

Vertical  spacing  must  be  provided  for  access  to  the  mounting  kit 
brackets. 

2 

Loosen  the  screw  on  the  front  of  the  oontroller  located  under  the 
door.  Pull  the  chctssis  out  of  the  case. 

3 

Orient  the  case  property  and  sTide  It  through  the  panel  hole  from  the 
front. 

4 

Remove  the  mounting  kit  (#30755050-001  )from  the  shipping 
oontalner,  and  Install  the  kit  as  follows; 

•  Install  the  screws  Into  the  threaded  holes  of  the  cips. 

<  Insert  the  prongs  of  the  dips  into  the  two  holes  in  the  top  and 
bottom  of  the  case. 

•  Tighten  both  screws  to  secure  the  case  against  the  panel. 

•  Carefully  side  the  chassis  assembly  into  the  case,  press  to  dose 
and  tighten  the  screw.  Replace  the  screw  cover. 

S 

In  adcStion  to  the  mounting  kit.  a  Rear  Terminal  Cover  Kit 
<#30755494-001)  is  also  proved. 

Also  available  is  an  adapter  Mt  for  OIN  43700  Panel  Cutout 
(5.43  in.  X  5.43  in.)  to  fit  Dialatroi,  Barber-Colemen  560,  and  Leeds 
and  Northrup  E  Max  cutout.  Part  Number  30752640-001 . 
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Z6  Wiring 


Taking  •tKtilcal  nolw 
pnciutions 


rWI  WBOIOWn 
bundling 


Electrical  noise  is  composed  of  unabated  electrical  signals  which  produce 
undesirable  effects  in  measurements  and  control  circuits. 


Digital  equipment  is  espedally  sensitive  to  the  effects  of  electrical  noise. 
Your  coatroUer  has  built-in  circuits  to  reduce  the  effea  of  electrical  noise 
from  various  sources.  If  there  is  a  need  to  further  reduce  these  effects; 


•  Separate  External  Wiring  >  separate  connecting  wires  into  bundles  (see 
Table  2-8}  and  route  the  indixcdual  bundles  through  separate  conduits  or 
metal  trays. 


•  Use  Suppression  Devices  •  for  additional  noise  protecdon,  you  may  want 
10  add  suppression  devices  at  the  exteinal  source.  Appropriate 
suppression  devices  are  commercially  available. 


NOTE 


For  addidonal  noise  information^  refer  to  Appendix  B. 


Table  2-8  shows  which  wire  functions  should  be  bundled  together. 


Table  2-8  Permissible  Wiring  Bundling 


BundloNo. 

Wire  Functions 

t 

•  Line  power  wiring 

•  Earth  ground  wnring 

•  Control  relay  output  wiring 

•  Urw  voftage  alarm  wiring 

2 

Analog  signal  wire,  such  as: 

•  Input  signal  wire  (themvooupie,  4  to  20  rriA,  etc.) 

•  4-20mA  output  signal  wiring 

•  Slidewfre  feedback  circuit  wiring 

•  Digital  input  signals 

•  Communicaiions 

3 

•  Low  voltage  alarm  relay  output  wiling 

•  Low  voltage  wiring  to  solid  state  type  control  circuits 

Cominued  on  next  page 
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2.6  Wiring)  continued 


UenWjryourwblng  To  detexmme  the  appropriate  diagrams  for  wiring  your  controller,  refer  to 
••<M™menti  Ijje  naodel  number  intcipietation  in  this  section.  TTie  model  number  of  the 

conot^er  contains  seie^on  codes  that  identify  the  Input  type.  Output  type, 
Standard  Input  Ranges,  Number  of  Alarms,  Software  Options,  and 
Optional  selections.  Tbe  model  number  of  tiie  controller  can  be  found  on  the 
outside  of  the  case  and  or  chassis. 


Wiring  the  oontroBor  Using  the  infoimation  contained  in  the  mooel  number,  select  the  ^ptopriate 

wiring  diagrams  from  tite  figures  listed  below  and  wire  the  controller 
accot^gly. 


WMng  Requlraments 

Figure 

Corrposite  Wiring  D'agram 

2-11 

ACUnePcMver 

2-12 

Inputs  #1  and  «2 

2-13 

Input  #3 

2*14 

Time  Propoftionf !  Output 

2-15 

Position  Propr  fonal  Output 

2-16 

Current  Prooortional  Output 

2-17 

Open  CoUector-’  ’  Sold  State  Relay  Output 

2-18 

Auxilary  Output 

2-19 

Digital  Input  Option 

2-20 

Communicationt;  Option 

2-21 

Communications  and  Digitat  Input  with  Auxiliary  Output 

2-22 

2  Loops  of  Control 

2-23 

Memal  Cascade 

2-24 

# 
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2.7  Wiring  Diagrams 


Compcniia  wiring 
dkgnm 


Figure  2*1 1  is  a  composite  wiring  diagram  of  the  UDCSOOO  controller.  It 
identifies  the  terminal  designadoos  and  their  functions,  kefer  to  the 
individual  diagrams  listed  to  wire  die  controller  according  to  your 
requirements. 


Hgure  2-11  Gonqxisite  Wiring  Diagram 


Output  Temiinais 

Tinw  Prsportlonat-  Sm  Rgur*  2-1! 
PecHien  Proportiocl  or 
3  PealtkMi  Stop- $«•  Figurt  2-16 
Opan  CoIlKter  or 
SoMSuatRalay* 

8— 


Aiann  Relay  #1 
Terminals 


Alarm  Relayed 
Terminals 


AuslUary  OutputTerminals  | 
See  Figure  2-19 


Communications  Option 
Terminals 
See  Figure  2*21 
Digital  Input  Option 
Terminals 
See  Figure  2-20 

ICommunications,  Digital  input,  | 
Auxiliary  Output 
Terminals 
See  Figure  2-22 


■Ml 


Current  Output  Terminals 
See  Figure  2-17 
Position  ProportkMl  Slidewire 
Terminals 
See  Figure  2-16 
Input  3  Terminals 
See  Ttgurs  2*t4 


Input2 
Temiinais 
See  Figure  2-13 


ACUne  VoKage 
Terminals 
See  Figure  2-12 


biputl 
Terminals 
See  Figure  2-13 


For  2  Loops  of  Control  Option  •  See  Figure  2-23 
For  Intemat  Cascade  Option  -  See  Figure  2-24 


Ceminued  on  ntja  page 
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2.7  Wiring  Diagrams,  continued 


UMvolMg*  wirtnc  Figure  2-12  shows  the  wiriog  connections  for  the  line  voltage. 

Figure  2*12  line  Voltage  Wring 


AC  Une  Voltage 
must  match 
oontroller 
nameplate 


External  f  um  or  circuit  breekem  mutt  be1/2  Amp-SSOVec  for  120^40  Vac  oportfion. 

N  power  Mrvioa  has  grounded  neutral,  connect  teed  *A*  to  rteutral  and  omit  the  '•  -sa 
.  in  the  neutral  lead. 

Ground  asperately  and  directV  to  earth  ground  using  12  gauge  istranded  \ 


I  wire. 


CB«Z 


Cotainued  on  nta  oagt 
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<1  ^ 


2.7  Wiring  Diagrams,  continued 


Inpui  1  and  2  Figure  2*  13  shows  the  wiring  connections  for  Input  #1  and  #2 

eonnactlont 

Rgurs  2-13  Input  1  and  2  Connections 


The  6SJ  Q  load  rMiaior  for  4»20inA  orih*  Vottagt  dividorfor  0-10  Vote  or  ttw  500  Ohm  C/J  oomponoatlon 
roolotor  aro  auppllad  with  ttia  oonireltor  whan  ttw  input  Is  tpadfwd.  Tbass  Moms  must  ba  InataHad  wtwn  you  wIrt 
the  oomreflar  baforo  startup. 

Whan  Iratafliro  tha  cr!d  juneton  tor  a  T/C  Input,  ramova  ttw  scraw  from  *R'  larminaJ  and  Install  ttw  C/J 
asaambty,  oorvtaet  tang  to  ”-*  tarmlnai. 

For  RaMva  Humidity  Option,  was  Inpta  2  as  ttw  Dry  Bulb  Input 
For  Carton  Potartlial  Option,  uaa  Input  2  as  ttw  Carton  Proba  Input 


Condmud  on  next  page 
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2.7  Wiring  Diagrams,  continued 


OpUonsI  Input  3  Hgore  2-14  shows  the  wiiirg  connections  for  OpdonaJ  Input  3. 

Hgure2-14  Optional  Input  3  Connectioos 


Optional  Inputs 

Connaetoctt 

SaaTatilal 


/u  8aa  appropriota  output  wiring  for  eonnaeiioni. 

Honaywall  luppliad  4  to  20  mA  raaistor,  P/N  SOTSAOee-SOt. 

Tranamlttar  powar  forth*  third  Input  is  supplisd  from  tha  tacond  Input,  tarmlnais  fie  and  f20. 

Tharafora,  whan  tha  third  Input  has  transmlttsr  powar,  tha  tacond  input,  third  Input  and  currant  output  ara  not 
atoetrieally  Isolatad  from  aach  other. 

Honaywall  auppiiad  1  to  5  Veil  printad  wiring  astambly,  P/N  SOTSSOtie-SOl . 

A,  Tha  thhd  Input  and  tha  currant  output  ara  not  alactricaBy  Itolatsd  from  aach  other.  Tha  nagativa  terminal  of  tha 
currant  output  (#1S)  and  tha  nagativa  terminal  of  tha  third  input  (#17)  are  at  tha  same  potential. 
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2.7  V/lrIng  Diagrams,  continued 


Relay  (TItM 
PrapohtonaOOutpul 


Figure  2-15  shows  the  Output  and  Alarm  wiring  connecaoos  fw  models 
with  Relay  (Tune  Proportional)  Output  (Single  Loo?  or  Loop  1). 

Fbr  Centml  and  Alatm  Relay  Contact  Infotmation,  aae  Tables  2-4  and  2-5. 


Hgure  2-15  Relay  (Time  Propottional)  Qupot  Connections  (Single  Loop  or  Loop  1) 


Load 


A  0^0 

aSirO^C 


\ftila^2Lomi\ 


~n$iar  1 

OuwiiHuyi 


AlwmRalayi 


]AI«mnal«y2 


AuOCaweehippwJwdh  elarm  ralaye  ttavino  nofwaly  doted  contacts  oonfiguwd  A 

^  oontact  to  aalactaWa  by  maan*  o«  a  lumptf  on  lha  oontwflar  board.  8aa  m^alalon  aaetoo  ter  daUUa. 

Eadi  tfann  la  a  SPOT  relay  ratad  at  SA  tor  120V  or  240V. 

A  UDCa me ahippad wW» oonlrol ralaya  having  normaByepan wdatalla 
^  eoTMCt  ia  aaliciabto  by  maana  of  a  jgmpar  on  tha  eontrollar  board. 

Each  outpol  ia  a  SPOT  relay  ratod  at  50VA  lor  120V  or  240V  with  maaimum  n  rush  taetor  of  10.  Reawtiva 

rattnga  are  7A  for  *.20  or  240V. 

A  Vottage  muat  match  load  narraplata  data. 

A  »  PO*w  auppfy  haa  ground  neutral,  oormect  laada  *8- ard -C*  » tieutral  and  omh  fuaaa  in  neutral  lega^ 
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2.7  Wiring  Diagrams,  continued 


raCRIOn  rlDpOfUOnM 

Output  orSPotWon 
Stop 


Figure  2>16  shows  the  Output  and  Alam.  wiling  ccnnecdons  for  models 
with  Position  FtoportionaJ  Output  or  3  Position  Step 

For  Control  and  Mam  Relay  Corrtaci  information,  see  Tables  2-4  and  2-S. 


* 


Cdbntion  Position  Proportional  Output  or  TTtreePoxtdonSrep  models  must  have  the 

ou^ut  calibrated  after  insctUation  (see  Section  8—Posidon  Proportional 
Output  Calibration)  to  ensure  that  the  displayed  output  (slidewire  position) 
agrees  with  the  actual  final  control  element  position. 

Huee  Position  Step  models  only  require  that  the  motor  time  be  entered.  Full 
calibrahtxi  is  not  r^uiied. 


Hgure  2-16  Position  IVopotioiial  Output  or  3  Position  Step  (Single  Loop  or  Loop  1) 


eyOr—£\j> 


Cermaet  SM«I4b  Oitwnd 
monmndottf 


^  UDCa  art  ahippad  MriUi  alarm  ralaya  having  normaly  doaad  contacia  csnfigurad.  A  N.O.  or  N.C. 
contact  ia  aalaeubla  by  maana  d  a  jumpar  on  the  eonlrollar  board.  Sac  inauUaiion  aaeiion  for  dalaila. 
Each  alarm  «  a  SPOT  relay  raiad  at  SAfor  120V  or  240V. 

^  UOCa  ara  ahippad  with  oontrol  ralaya  having  normaly  opan  ooniacls  eonfigurad.  A  N.O.  or  N.C. 
contact  ia  aalactaWa  ty  meanc  of  a  iumpar  on  tha  oontrollar  board.  Saa  inataHation  aacdon  lor  druiils. 
Each  output  ia  a  SPOT  rabiy  rotad  at  SOVA  for  120V  or  240V  wlh  maximum  in  rush  factor  of  10.  Ratiativa 
ratinga  ara  7A  tor  1 20  or  240V. 

H  poarar  aupply  has  ground  nautral,  oonnact  laada  *B*  and  *C*  lo  nautral  and  omit  fusaa  in  nautral  logs. 


A 

A 

A 


Vokaga  must  match  load  rumaplata  dau. 

Elaetrieal  noisa  auppraaaion  may  ba  raqvirad.  For  addnicnal  wiring  raeommandationa,  rafar  to  AppandiX  B 
*How  to  Apply  Digital  Inatnjmanlation  in  Savara  Elactrics.'  Nciaa  Environmanta.* 


Cmnnued  on  next  page 
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2.7  Wiring  Diagrams,  continued 


Cumnt  proportional  Rgure  2- 17  shows  the  wiring  connections  for  Current  Pnqwrtional  Output 

(Single  Loop  or  Loop  1). 


Hguie  2-17  Current  Pioportiona]  Output  Connections 


Oaniwe  Smm  B  OieMM 
mttmtnatrtf 


hiMr 

X-r'- 


MtfLati 


NoCctmteHattM  ' 

rm  A  I  ' 


C«rrem> 

rioM 

'OB1000 

Olvn* 


Cbtran*  Output 

4-20  HA 


— 

AlvmMiy  t 

Alarm  May} 

^  UOCsmehippBdwtnelermrBityo  having  normalyctoMdooniaeUconflgurod.  A  N.O.«rN.C. 
oomeet  ii  Miacubta  by  msans  of  a  jumper  on  oornreilar  board.  8m  instalnion  Mclien  tor  details. 

Each  alarm  ia  a  SPOT  ratay  rated  at  SAtar  120V  or  240V. 

UOCa  araahippadwilheontret  relays  hmring  normaey  open  oentautacenfigurad.  A  N-O.  or  N.C. 
contact  la  aalictabia  by  RMans  of  a  jumper  ort  the  oorareilar  board.  Sea  inttalWion  aaction  tor  dataiia. 
Each  output  li  a  SPOT  relay  rated  at  50VA  for  120V  or  240V  wKh  maximum  in  rush  (actor  e(  10.  Rasiativa 
ratinga  arc  7A  for  120  or  240V. 

^  M  powar  supply  haa  ground  nautral,  connect  taada  *8*  and  *C*  to  nauirai  and  omit  toea  m  neutral  legs. 
/K  Voltaga  must  match  load  namaplala  data. 


CentitmeA  m  next  page 
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2.7  Wiping  Diagrams,  Continued 


Open  OoMetor  or  SoM  Figure  2-18  shows  the  wiring  connections  for  Open  Collector  or  Solid  State 
StMRateyOutpu  Relay  Output 


Hgure  2-18  Opes  Collector  at  Solid  State  Relay  Output  Connections 


&tngl«  Solid  Stale  Relay  -10  amps 
RalayLoad 


Lssd  Supply 


1  Onc. 

2  0nC. 

*EZ 


StnglaSoad  State  Relay -2  amps  A 

IMay 

^  Q- - o\>e-o^ 

s  A 

Fomtr 


Lead  Supply 


Opan  Coliector  Output 

10^ — ori;;r“ 

9  -  --d  a 


Max  Load  par  Output; 

24Vdcat30mA 
(SOO  ohms  minimum) 


^  Saeapproprlata  output  annng  tor  conraoiorM. 

A  Singla  and  Dual  Sotd  Suta  raiaya  art  HonaywaO  auppiiad. 

A  “n»»a  Solid  Stalt  Halaya  ara  raiad  at  3  ampa  at  25*C/77*Fdaratad  linaady  to  2  ampa  at  6S»C031»F. 

Tbasa  Solid  Stata  Ralaya  ara  ratad  at  19  ampa  at  29*C/77Y  daralad  lirwady  to  10  ampa  at  S5*C/131*F. 

A  rWABMMfll  Opan  ooHactor  cutputs  ara  imamaliy  pourarad.  Certnaciing  an  axtarnal  tupply  win  damaga  tha  ootipoilar. 


CoHttnued  on  next  page 


UDCSOOO  UniverEat  Digital  Controller  Product  Manual 


2.7  Wiring  Diagrams,  continued 


AudUnf  Output 


Figure  2-19  shows  the  wiring  connections  for  an  Auxiliary  Output 


Hgure  2-19  Auxiliaiy  Ou^  Coonectioas 


MMilM 


AtfcHiary  OueM/t  dww  AM  UM  thM*  lanninati  v<h*n  CornmunicMior*  and 
Ramet*  Mod*  twitching  w*  prM«nt.  to  Figuri.  2-22. 


CoMUmioK  ntxtpoie 


0 
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2.7  Wiring  Diagrams,  continued 


e 


Dtgliikipuis 


Figure  2-20  shows  die  wiring  connections  for  Digital  Inputs  (without 
Cranruunications  Option). 


Hgure  2-20  Digital  Input  Connections  (without  Communications  Option) 
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2.7  Wiring  Diagrams,  continued 


Oomnuniaiions  opUon  There  tie  two  types  of  Communications  option  available: 

.  RS422/485  -  also  refer  to  Document  #  51-51-25-35 

•  DMCS  -  also  refer  to  Document  #  82-50-10-26 

Figure  2-21  shows  Ae  wiring  connections  for  Ae  Coaamunicanons  Option 

(without  Digital  Input  Option). 


Hgure  2-21  Contmunicadons  Option  Connections  (without  Digital  Input  Option) 


Continued  on  next  page 
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2.7  Wiring  Diagrams,  continued 


ComraunlollonB  aixl  Figure  2-22  shows  the  wiring  connections  for  Communications,  Digital 

Dt^kifMwIih  Input,  and  Auxiliary  Output 

OUtDUK 

Hgure2-22  Communicadons,  Digital  Input  and  Auxiliary  Output  Connections 


Continued  on  next  page 
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2.7  Wiring  Diagrams,  continued 


2L9opt  of  Control 


Figure  2  -23  shows  the  wiring  connections  for  2  Loops  of  Control. 
Hgure  2*23  2  Loops  of  Control  Connections 


Sm  Section  4  for: 

Single  Loop  Block  Diagram 
Two  Loop  Block  Diagram 
Rules  and  restrictions 


A 


LOOP2 

REUY 

OUTPUT 

ifapplcabi»| 


A 


4*20  mA 

0-1000 

Ohms 


LOOP1 
REUY 
OUTPUT 
if  apOJcafal*  I 


LOOP  2 
CURRENT 
OUTPirr 


♦ 

LI 

i^ii 

AUXlUARY 

OUTPUT 

tt9 

'  21 

inl 

LOOP1 
CURRENT] 
OUTPUT 
rf  applicable  U 


A 


4-20  mA 
0-1000 
Ohms 


OPTIONAL  INPUT  3 
See  wiring.  Figure  2-14 
lulet,  Section  4 


OPTIONAL  INPUT  2 
See  rule*, 
Section  4 


A 


Input  1 
Seerulea, 
Seclion4 


A 


0 


0 


See  appropriate  output  wiring  diagrams  for  con  nectiont. 

•  This  drawing  does  not  show  wiring  details.  It  shows  possible  output  forms. 

A.  Auxiliary  output  is  dadicaled  to  leap  2  output  (out  2}  for  current  output 

applications  on  loop  2.  sam 


Continued  on  next  page 
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2.7  Wiring  Diagrams,  continued 


e 


Figure  2-24  shows  the  wiling  connecdons  for  Internal  Cascade  Control 
connections. 


Hgure  2-24  Internal  Cascade  Control  Connections 


8m  Saetlon  4  for: 
internal  Cascade  Block  Diagram 
Rules  and  restridtons 


CONTROL  REUY  2 
•am*  M  the  appropriata 
tingla  loop  {loop  1)  output 

CONTROL  REUY1 
tame  as  tha  appropriata 
singla  bop  (bop  1)  output 


LOOP1 

CURRENT 

OUTPUT 

if  appiicablo 


4-20  mA 
0-1000 
Ohmt 


4 

17  1(8)-  — 

iP 

1 

1^6 

19  Wt 

20  teD 

J 

OPTIONAL 

INPUTS 

wiring,  Figura  2-U 
ruiao,  Saction  4 

OPTIONAL  mPUT2 
See  njles, 
Section  4 


11 

■  21  MJ 

Input  1 
>  See  rules, 

Q®  12 

22*1^ 

♦ 

23'3®[J 

Section  4 

Saa  appropriata  output  wiring  diagrams  lor  oonntciiortt. 

•  TMs  drawing  doas  not  ariow  wiring  datoiis.  It  shows  possibla  output  forms. 

Primary  oontrelar  output  (Loop  2)  Is  intamally  configurad  to  tha  Ramota  Satpoint 
of  tha  saoonda^  eontroHar  (Loop  1). 
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Section  3  -  Configuration 


3.1  Overview 


MndUetlon  Coufiguradoa  is  a  dedicated  c^}eration  where  you  use  straightforwaid 

keystroke  sequoices  to  select  and  establish  (configuie)  pertinent  ccHitrol 
daa  best  soit^  for  your  application. 


Whafa  h  this  seetton?  The  table  below  lists  the  topics  that  are  covered  in  this  section. 


Topic 

Page 

3.1 

Overview 

43 

3.2 

Configuration  Prompts 

44 

3.3 

How  to  Get  Started 

46 

3.4 

Configuration  Tips 

47 

3.5 

Configuration  Procedure 

48 

3.6 

Tuning  Parameters  Setup  Group 

50 

3.7 

Tuning  2  Parameters  Setup  Group 

52 

3.8 

Setpoint  Ramp/Program  Setup  Group 

S3 

3.9 

Auto  Tune  Setup  Group 

54 

3.10 

Algorithm  Data  Setup  Group 

55 

3.11 

Output  Algorithm  Setup  Group 

57 

3.12 

input  1  Parameters  Setup  Group 

58 

3.13 

Input  2  Parameters  Setup  Group 

59 

3.14 

Input  3  Parameters  Setup  Group 

60 

3.15 

Loop  1  Control  Paramoters  Setup  Group 

61 

3.16 

Loop  2  Control  Parameters  Setup  Group 

63 

3.17 

Options  Parameters  Setup  Group 

65 

3.18 

Communications  Parameters  Setup  Group 

66 

3.19 

Alarms  Parameters  Setup  Group 

68 

3.20 

Display  Parameters  Setup  Group 

70 

3.21 

Cal2)  Group 

71 

3.22 

Status  Group 

72 

3.23 

ConTiguraiion  Record  Sheet 

73 

rtwnpts  To  assist  you  in  the  configuiadon  process,  there  are  prompts  that  appear  in 

the  upper  and  lower  displays.  These  prompts  let  you  know  what  group  of 
configuration  data  (Set  Up  prompts)  you  are  working  with  and  also,  the 
specific  panuneters  (Function  prompts)  associated  with  each  group. 

Figure  3-1  shows  you  an  overview  of  the  prompt  hierarchy. 

As  you  will  see,  the  configuration  data  is  divided  into  IS  main  Set  Up 
groups  plus  prompts  for  calibration  and  prompts  that  show  the  status  of  the 
continuous  background  tests  that  are  being  pe^ormed. 


Continued  on  nesx  page 
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3.2  Configuration  Prompts 


DhOnin;  prempc  Figure  3-1  shows  an  overview  of  the  UDCSOOO  Set  Up  pren^  and  their 

liUraiiiy  associated  Function  prompts. -Read  from  left  a>  right 

HgureS-l  Overview  ofUDCSOOO  Prompt  Hierarchy 
p-j  SatUpf*  Press  [SET  UP)  key  to  access  the  Set  Up  prompts 

{Funetfonl  •  Press  [FUNCTION]  key  to  access  Function  protrpts  erithin  each  Set  Up  group.  •  •  • 


CTCUKCHCVaKC 


■rriMM  H  CTOKC  HCVCISCC 


Cotuimed  on  nea  page 
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3.2  Configuration  Prompts,  continued 


•  •  •  Press  (A.]  or  IW]  to  change  the  value  or  seleOion  the  Function  prompt. 


"[8M88IW  j 


■j  ACnON 

■  eUTMUM  f'  OUUOUM 

■  IHUt  |-  IIOWUM  j 

W  OftOPOn*  1 

LflSLH 

OUTNUH  ‘ 

OUnOM  ■  IMUH  |- 

IIOIM  BMTCTF  i 

IdcwmioI' 

mtlm 


rmSHie 


I 

B 

i 

8 

}■  CBSM  I^SHCilW 

lOMICX 

«>1HL  }■ 

AWM.  1 

^  MSW  }■ 

1  AUlMm  f' 

1  AUBACr  { 
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3.3  How  To  Get  Started 


RMd  tht  oonfiguntlon 


Raadeonflguiiiion 

preoedure 


SatUpgroupt 


rinifnoUf  tiipltP#Vy-t 
ardMniiloni 


OonigunHJon  raoortf 

ShMt 


Read  “Cof^guranon  Tips"  shown  on  the  next  page.  These  dps  will  help 
you  to  easily  and  quickly  accomplish  the  tasks  at  which  you  will  be 
working  when  you  configure  your  controller. 


Read  "Configuration  Procedure”.  This  procedure  tells  you  how  to  access 
the  Set  Up  groups,  and  the  Funedoo  parameten  within  each  of  the  groups 
that  are  shown  in  the  Prompt  Hierarchy  in  Figure  3-1. 


The  Set  Up  groups  and  Funedon  parameters  axe  listed  in  die  order  of  their 
appearance.  Ihe  list  includes  the  name  of  the  prompt,  the  range  of  .netting  or 
sdect  ons  available,  and  the  factory  setting. 


If  you  need  a  detailed  explanadon  of  any  pnm^  listed,  refer  to  Secdoff  d  > 
Coffiguratbn  Parmneter  Definitions. 

This  section  lists  the  Set  Up  and  Function  prooqits,  the  selections  or  range 
of  setdngs  that  you  can  make  for  each,  plus  a  detailed  explanadon  or 
definition  of  ea^  parameter 


Located  <»i  the  last  page  of  this  section  is  a  ”ConfiguraiU>n  Record  Sheet'. 
When  you  make  your  configuration  selections,  record  them  on  this  sheet. 
Ihcn  you  win  have  a  record  of  how  the  controller  was  configured. 
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3.4  Cc  ifiguration  Tips 


■wDOUCIlOfi 


listed  below  in  Table  3-1  are  a  few  tips  that  will  help  you  enter  the 
configuradoo  data  more  quickly. 


TaWc  3-1  ConfiguraiicMJ  Tips 


Function 

DI^)iByfe1gGrot|» 

Use  the  SET  UP  key  to  display  the  Set  Up  groups. 

The  group  titles  are  isted  in  this  section  in  the  order  that 
they  appear  In  the  controller. 

Dt^Jlaying 

Functions 

Use  the  FUNC  key  to  display  the  individual  parameters 
under  each  group.  The  prompts  are  listed  in  the  order  of 
their  appearance  In  each  group. 

Scniing 

To  get  to  a  Set  Up  group  prompt  more  quickly,  hold  the  j 
SETUP  key  in.  To  get  to  a  Function  prompt  more 

quickN.  hold  the  I FUNC  key  in.  Thedspiay  will  scroB  t 
through  the  parameters. 

ATfENIlON  ptontJCng  scrolls  at  a  rate  of  2/3 

teconds  when  the  1  SET  UP|or  FUNcI  keyisheidin. 

Also.  ®  S  keys  wW  move  group  prorr^s  forward  or 
backward  at  a  rata  twice  as  fast. 

Changing  vatuoii 

When  Changing  the  value  of  a  parameter,  you  can  ai^ust  | 
a  more  sJgn^ant  digit  In  the  upper  display  by  hold!  rig  in 

onekey®  or®  .and  pressing  the  other®  or® 
at  the  same  time. 

The  ac^stment  will  move  one  digit  to  the  left. 

Press  the  key  again  and  you  Mil  move  one  more  digit  to 
the  left 

Haatoftngtothe 

ertgMvalua 

When  you  change  ttie  value  or  Miection  ol  a  parameter 
while  In  Set  Up  mo»  and  decide  not  to  enter  It, 
press  |BUN/HOLd1  key  once,  the  original  value  or 
selection  win  be  recalled.  j 

Exiting  SET  UP 
mode 

To  exit  Set  Up  mode,  press  the  LOWR  biSPi  key.  ! 

This  returns  the  display  to  the  same  state  It  was  in 
ImmedMely  preceding  entry  into  the  Set  Up  mode. 

Timing  out  from  Set 
Up  mode 

B  you  are  In  Set  Up  mode  and  do  not  press  any  keys  tor 
one  minute,  the  controller  win  time  out  and  revert  to  the 
mode  and  display  that  was  being  used  prior  to  entry  into 
Set  Up  mode  and  stores  any  changes  you  have  made. 

Key  Error 

When  a  key  is  pressed  and  the  prompt  *KEY  ERROR* 
appears  in  the  lower  display,  it  vwiii  be  tor  one  of  the 
following  reasons: 

•  parameter  not  avaBabie 

•  not  In  Set  Up  mode,  press  1  SET  UP  keyfirst 

•  key  malfuncilon,  do  keyboard  test  (operation) 

•  Individual  key  locked  out 
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3.5  Configuration  Procedure 


WOOOUCtJutl 


Each  of  die  Set  Up  groups  and  their  fancdcf;  are  pre-configured  at  die 
factory. 

The  factory  settings  k  e  shown  in  the  Set  Up  group  tables  that  follow  this 
procedure. 

If  you  want  to  chan;’.c  any  of  these  selections  or  values,  follow  the 
procedure  in  Table  3  *2.  This  procedure  tells  you  the  keys  to  press  to  get  to 
any  Set  Up  group  xid  any  associated  Function  parameter  prompt 
If  you  need  a  d^aflec  explanation  of  any  prompt,  refer  to  Secdon  4  - 
Configuration  Parameter  Definitions. 


Preoadure 


Follow  the  procedure  listed  in  Table  3-2  to  access  the  Set  Up  groups  uid 
Function  prompts. 

( ATTEfme^j^je  prompting  scrolls  at  a  rate  of  2/3  seconds  when  the 
SET  jjp]  or  fpUNC  key  is  held  in.  Also,  S  E  keys  will  move  giou 
prompts  forward  or  backward  at  a  rate  twice  as  fast 


Table  3*2  Gnfiguration  ibneedure 


Stag 

Operation 

1 

Seled  Set  Up  mode 

2 

Select  any  Set  Up  group 

3 

Seled  a  Function 

Parameter 

Upp>-  D»pi«r 
r  SETUP  I 


f  TUN  NG  I 


Raauft 


Lets  you  know  you  are  in  the 
oonfi^ration  moOe  and  a  Set  Up 
croup  title  is  being  displayed  in  tne 
lower  (f  splay. 


This  is  the  lirel  Set  Up  croup  title. 


I  Successive  presses  of  the  tSET  i.'P  |  key  w« 
tequandaliy  display  the  other  Set  Up  group  titles 
shown  m  the  prom^  hieratchy  in  ffoure  3-1. 

You  can  also  use  the  S  S  keys  to  scan  the  Set 
Up  groups  in  both  dksetions 
Stop  at  the  Set  Up  croup  me  which  deicilbet  tfiS 
group  oC  parameters  you  want  to  oonTigure.  Then  j 
proceed  to  the  next  step.  I 


UpparDiuWy 

rjiA] 


lowr  OuWy 

f  OVN  I 


Shows  you  the  cuirent  value  or 
eeleetPn  tor  the  first  function  prompt 
of  the  particular  Set  Up  group  that 
you  have  selected. 


Shows  the  first  Function  prompt 
within  that  Up  group 


Exanir.  •»  ri  .plays  show  Set  Up  group  'Tuning'. 
Fund  -.n  rji-ompt  'Gain'  and  the  valu  . . .  -.j. 


Tablt  3-2  continued  on  naa  page 
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3.5  Configuration  Procedure,  Continued 

Pioeadur*  (contbNNd) 


Table  3-2  ConfignTation  I^ocedurt,  continued 


Oparaion 


Select  ottier  Function 
ParameterB 


R«kA 


Change  the  value  or 
selection 


Successive  presses  of  the  IRJNCI  Key  w# 
sequentially  display  the  other  function  prompts  of 
the  Set  Up  group  ^  hare  seleaed. 

Stop  at  the  function  prompt  that  you  want  to 
change,  then  proceed  to  the  next  step. 


These  keys  wQl  increment  or  decrement  the  value 
or  selection  that  appears  tor  the  function  prompt 
you  have  selected. 

See  *Configuration  Tips*  ter  instnjctions  to 
tecrease  or  decrease  value  quickly. 

Change  the  value  or  seleciion  to  meet  your  needs. 

tt  the  display  Hashes,  you  are  trying  to  make  an 
unaoceptaOte  entry. 


9/94 


UOC5000  Universal  Digital  Controller  Product  Manual 


49 


3.6  Tuning  Parameters  Set  Up  Group 


Inifodtction 


S«t  IMS  group  lB3t 


IXjpiszHssiCool 


The  Tunmg  Set  Up  group  contains  the  Functior.  panmeters  that  will  allow 
your  cxwtrollcr  to  respond  correctly  to  changes  in  process  variable  or 
setpoinL 

You  can  stan  widi  predeterrsined  values  but  you  will  have  to  watch  your 
process  to  detennine  bow  to  aiodify  them. 

If  you  have  the  Autotune/Adapdve  Tune  option,  this  will  automatically 
select  Gain,  Rate,  and  Reset  values. 


Because  Ais  group  contains  functions  that  have  to  do  with  Security  and 
Lockout,  it  is  best  to  coofigore  this  group  last,  after  all  the  other 
configuration  dau  has  been  loaded. 


See  Table  ^-2  in  Secrum  4  -  Prompt  D^nirions  far  Duplex  Hcat/Cool 
designations. 
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3.6  Tuning  Parameters  Set  Up  Group,  continued 


Function  prempts  Tabic  3-3  lists  all  the  function  prompts  in  the  Tuning  Set  Up  group.  How 
the  “Algorithm**  and  “Control**  Set  Up  groups  are  configured  determines 
which  proc^ts  will  appear. 


Table  3-3  Tuning  Group  Function  Prompts 


rtnciion  wronta 

Function 

Name 

Selections  or 

Range  of  Sotting 

Factory 

Setting 

PROP  BO 
or 

Proportional  Band,  or 

Gain 

0.1  to  9999  (PB) 

-- 

GAM 

0.1  to  1000  (Gain) 

1.0 

RATEMN 

Rate  ift  Minutes 

0.08  to  10.00  minutes  (O.OO-Off) 

0.00 

RSETMIN 

Reset  in  minutes/repeat 

0.02  to  50.00 

1.0 

RSETRPM 

Reset  In  repeats^minute 

0.02  to  50.00 

1.0 

MANRSET 

Manual  Reset 

-100  to  100%  Output 

0 

PROP  B02 
or 

Proportional 

Band  2.  or 

0.1  to  9999  (PB) 

— 

QAM2 

Qaln2 

0.1  to  1000  (Gain) 

1.0 

RATE2MIN 

Rate  2  in  Minutes 

0.08  to  10.00  minutes  (O.OO-Otf) 

0.00 

RSET2MIN 

Reset  2  in  minutewrepeai 

0.02  to  50.00 

1.0 

RSET2RPM 

Reset  2  in  repeats/minute 

0.02  to  50.00 

-' 

CVCSEC 

Cyde  Tima  (Heat) 

1  to  120  seconds 

4 

CYC2  8EC 

Cycle  Time  2  (Cool) 

1  to  120  seconds 

4 

SECURTTY 

Security  Code 

1  to  4095 

0 

LOCKOUT 

Configuration  Lockout 

NONE 

CALIB 

♦CONF 

♦VIEW 

MAX 

CAUB 

CoKdmtd  on  next  page 
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Function  prompts  Tabic  S4  lists  aH  the  function  prompts  in  the  Tuning  2  Set  Up  group.  Hus 
group  is  only  displayed  if  the  controller  is  configured  for  "Caaade"  or  "2 
Loop"  control  at  prompt  "PV2SRC' 


Table  34  Tuning  2  Group  Function  Prompts 
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3.8  SP  Ramp/Program  Set  Up  Group 


# - 

single  Setpoint  Ramp  The  Setpoint  Ran^  St  .  Up  group  contains  the  Function  parametets  that  let 

you  to  caxifiguie  a  single  set  point  ramp  to  occur  between  the  current  local 
seqpoint  and  a  final  setpoint  over  a  tune  interval  (SP  RAMP). 


Setpoint  Progivn  The  Se^nt  Ramp  Set  Up  group  also  contains  function  parameters  diat  let 

you  configure  a  specific  Ramp/Soak  Program.  SP  RAMP  must  te  disaUed 
to  allow  SP  PROG.  See  Section  6  -  Setpoint  RampfSoak  Programming  for 
details. 


Function  premptt  Table  3-5  lists  all  the  ftmction  prompts  in  the  SP  RAMP  Set  Up  group. 


Table  3-5  SP  Ramp  Group  Function  Prompts 


Rjnctlon  Pnsmpi 

UrnmCmm 

Function 

ii-1  ■ 

NhM 

Selections  or 
Ran^eof^lng 

Fictory 

Setting 

8PRAMP 

Single  Setpoint  Ramp 
Selection 

DISABL 

ENABLE 

ENABL2 

ENABL12 

DISABL 

nfmiHiiiii 

Sngie  Setpoint  Ramp 

Time 

Oto  255  minutes 

3 

PMALSP 

Sngie  Setpoint  Final 
Setpoint 

Enter  a  value  within  the  setpoint 
fmits 

iniQiiin 

SPPROQ 

Setpoint  Ramp/Soak 

DISABL 

DISABL 

(S«e  Section  6) 

Program 

ENABLE 

ENABL2 

ENABL12 
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3.9  Autotune/Adaptive  Tune  Set  Up  Group 


AdaptlvtTUfw 


Autotune 


Function  pfompts 


Table  3-6  Autotune  Group  Function  Prompts 


Rsictlon  Prompt 

Iwr>w>ir 

Function 

■—  ■ 

fWnO 

Selections  or 
Ran^ecrfSMlng 

FSetory 

Settlr.M 

TUNETYPE 

Autotune  Type 

AOAPr 

A  TUNE- 

A  TUNE 

ADAPT* 

Adaptive  Tune  -  LOOP  1 

DISABLE 

SPoNLY 

SP  +  PV 

DISABLE 

ADAPTS* 

Adaptive  Tune  -  LOOP  2 

DISABLE 

SPoNLY 

SP  +  PV 

DISABLE 

SP  CHANG* 

Setpoint  Change  Value 

5 10 15*4  Input  Span 

10 

KPG* 

Process  Gain  Value 

0.10 10  50.00 

1.0 

SPCHANOr 

Setpoint  Change  Value  • 
10^2 

5  to  15*4  Input  Span 

10 

KPG  2* 

Process  Gain -Loop  2 

0.10  to  50.00 

1.0 

A TUNE- 

Autotune 

OfSABL 

A  STEP 

MSTEP 

ASTEP2 

M  STEP2 

DISABLE 

OUTSTEP- 

Output  Step  Size 

-100  to  +100*4  Of  Output  In  1% 
increments 

-- 

AT  ERROR 
or 

AT ERR 2 

(depending  on  Loop) 

Autotune  Error  codes 

Read  Only 

NONE  -HJM 

OUTLIM  -P-LIM 

DURUM  ABORT 

ALARM  1  INPUT 

LOWPV  RAMP 

ID  FAIL  REMSW 

Adsqrdve  Time  continuously  adjusts  the  PID  parameters  in  response  to 
setpoint  changes  and/or  Process  Variable  distances.  You  can  select 
tuning  on  mininnun  setpoint  changes  of  5%  up  to  15%  span.  Perfonn 
atbpdve  tuning  after  you  have  con^gured  the  controller. 

Adaptive  Tune  does  not  work  with  3  Position  Step  Control  algoritiun. 


Autotnne  automatically  calculates  PID  tuning  coenstants  on  demand  based 
on  an  Ou^ut  Step  introduced  onto  the  process.  You  can  select  an  Output 
Step  size  of  from  -100  to  +100%  of  output 


Table  3-6  lists  all  the  fimetion  prompts  in  the  “AUTOTUNE’  Set  Up  group. 
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3.10  Algorithm  Data  Set  Up  Group 


Moduotlon  This  data  deals  with  various  algoiithins  lesiding  in  the  controller  Control 

Algorithms,  Input  algorithms,  Enabling  the  2nd  or  3rd  input.  Selecting  the 
Number  of  FID  Loops,  Control  algorithm  for  Loop  2,  and  Output  Oveiride. 


Function  prompts  Table  3-7  lists  all  the  hinctionpron^  in  the  "ALGORITHM”  Set  Up 

group. 


Table  3-7  Algoridun  Group  Function  Prompts 


RmePon  Prompt 

Function 

Name 

Seteetlonsor 

Ran^yf  Setting 

i^ctory 

Setting 

OONTALG 

Control  Aigorittim 

OfWDFF 

PIDA 

RDB 

POfMR 

3PSTEP 

RDA 

MPtn’2 

Input  2  selection 

ENABL 

DISABL 

ENABL 

INPUTS 

Input  3  selection 

ENABL 

DISABL 

ENABL 

HI 

PIO  Loop  Selection 

1  LOOP 

2  LOOPS 

CASCAO 

I0r2 

COKRALG 

Control  2  Algorithm 

PIDA 

PtDB 

PO4MR 

PIDA 

OUTOVRO 

Output  Override  Select 

DISABLE 

HISEL 

Losa 

DISABL 

•IP2ALG 

ln{»jt  2  Algorithm 
(formulas  are  located  in 
Section  4) 

NONE 

WAVQ 

RELHUM 

FFWRD 

ADDER 

SUBTRC 

SUMwRB 

HISEL 

LOSEL 

HI  SEL<t. 

LOSEL-f 

VMUOIV 

Vmult 

MUDIV 

MULT 

FFWRD2 

CARBA 

CARBB 

CARBC 

CARBD 

FCC 

OXYGEN 

DEWPT 

NONE 

ATM  PRES 

Atmospheric  Pressure 
Compensaiion 

590.0  to  760.0 

760.0 

Table  3-7  eoniinued  on  next  page 
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3.10  Algorithm  Data  Set  Up  Group,  continued 


Rnction  pfompts 
(oocMmued) 

Table  3-7  Algoridim  Group  Function  Prompts,  continued 


Aaietion  Prompt 

Function 

Selectionsor  1 

LpNvteifer 

Nama 

PC  CO 

Percent  Carbon  Monoxide 

0.02  to  0.350(%CO) 

MATHK 

Weighted  Average  Ratio 
or  K  Constant  tor  Math 
Selections 

0.001  to  9.999 

PCTH2 

Hydrogen  Content 

1  to  99(V.H2) 

MPSALG 

input  3  Aigorfthm 

NONE 

FFWRO 

SUMwRB 

HlSELt. 

LOSa-i. 

FFWflD2 

PVHI 

Process  Variable  High 
Range  for  second  and 
third  input  algorithms 

-099  to  9999 

PVLO 

Process  Variable  Low 
Range  for  second  and 
tMrd  Input  algorithms 

-999  to  9999 

Factory 

Sitting 
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3.11  Output  Algorithm  Parameters  Set  Up  Group 


modueUan 


This  riatfl  <!t»ak  with  various  Ou^ut  algorithms  tnat  are  avaUable  foi  use  in 
the  controller.  It  also  lists  the  Relay  State,  and  the  Current  Duplex 
functionality. 


Fuwtion  prompts  Table  3-8  lii-is  ail  the  function  prompts  in  the  **OUT  ALG”  Set  Up  group. 


Table  3-8  Output  Algorithm  Gix.  ^  Function  Prompts 


RineUon  Prompt 

Function 

Selections  or 

Fsctoiy 

Nam 

Ran^lteof  SettinQ 

SatUng 

OUTALG 

Loop  1  Output  Algorithm 

TIME 

CURRNT 

POSITN 

TIMED 

CURD 

CURT 

TCUR 

CURRENT 

4-^30  RNQ 

Current  Duplex  Range 

100PCT 

50PCT 

lOOPCT 

CXn2ALQ 

Loop  2  Output  Algorithm 

NONE 

TME 

CURfINT 

CURD 

CURT 

TCUR 

TME 

RLY  STATE 

Duplex  Relay  Status  at  0% 

10F  20F 

10F  20N 

Output 

ION  20F 

10F  20N 

ION  20N 
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actiudon,  transmitter  characterization,  high  and  low  range  valuer  in 
engineering  units,  bias,  filter,  and  bomouL 


Function  prompts  Table  3-9  lists  all  the  function  prompts  in  the  ‘INPUT  1”  Set  Up  group. 


Table  3-9  Input  1  Set  Up  Groups  Function  Prompts 


Function  Prompt 

UMrOaphr 

Function 

Name 

Selections  or 

Ranyicrf  Setting 

nctory 

Setting 

INP1TYP 

Input  1  Type 

B  VM 

EH  WL 

EL  100  PT 

JH  100  LO 

JL  100  RH 

KH  200  PT 

KL  500  PT 

NNMH  RADIAM 

NNML  4>20MA 

MC  (^lOMV 

R  10-50MV 

S  1-5V 

TH  0-1 OV 

TL 

0-10MV 

XMnTERI 

Transmitter 

Characterization 

8  WH 

EH  WL 

EL  100  PT 

JH  100  LO 

JL  100  RH 

KH  200  PT 

KL  500  PT 

NNMH  UNEAR 

NNML  SQROOT 

NC 

R 

S 

TH 

U 

UNEAR 

Ml  HI 

input  1  High  Range  Value 
(Linear  Inputs  only 

-899  to  9999 
in  engineering  units 

tooo 

MILO 

Input  1  Low  Range  Value 
(Linear  inputs  only) 

-99910  9999 
in  engineering  units 

0 

BIASMI 

Input  1  Bias  Vc'ue 

-999  to  9999. 

0 

RLTCR1 

Input  1  RIter 

0  to  120  seconds 

0 

BURNOUT 1 

Sensor  Break  Protection 

NONE 

UP 

DOWN 

None 

EMSSIVITYI 

Emissi/ty 
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3.13  Input  2  Parameters  Set  Up  Group 


Mioductlon  This  data  deals  uidi  various  parameters  lequiitd  to  configure  Input  2; 

actuation,  transmitter  characterization,  high  and  low  range  values  in 
engineering  units,  ratio,  bias,  filter,  burnout,  and  emissivity. 


Function  prompts  Table  3- 10  lists  all  die  finicti.  n  pron^  in  the  “INPUT  2"  Set  Up  group. 


Table  3*10  Input  2  Set  Up  Groups  Function  Pron^ts 


Ainetian  Prompt 

Function 

Name 

Seloetionsor 

Range  of  Setting 

Factoiy 

Setting 

WP2TYP 

Input  2  Type 

B  WH 

Bi  WL 

EL  100PT 

JH  100  LO 

JL  100  RH 

WH  200PT 

KL  500PT 

MHMH  RAOIAM 

MHML 

MC  0-1OMV 

R  10-«0MV 

S  1-SV 

1H  O-10V 

1L  CARBON 

OXYGEN 

0-1 QMV 

XMlTTEfS 

Transmitter 

Charactertzation 

B  1H 

BH  1L 

EL  WH 

JH  WL 

JL  100  PT 

WH  100  LO 

KL  100RH  ■ 

WAtH  200PT 

NNML  500PT 

NIC  UNEAR 

R  SQROOT 

S 

LINEAR 

If.HI 

Input  2  High  Range  Value 
(Linear  In^s  only 

-999  to  9999 
in  engineering  units 

1000 

IN2LO 

Input  2  Low  Range  Value 
(Linear  Inputs  ority) 

<99910  9999 

In  engineering  units 

0 

RATIO  2 

Ratio  2 

-20.00  to  20.00 

BtASUNIT 

Bias  Units 

ENG 

PERCNT 

BIG 

BiASIN2 

Bias  input  2  Value 

-999  to  9999  Engr.  Units 
-999  to  2000%  Of  Input  Span 

0 

FILTER  2 

Input  2  Rtter 

0  to  120  seconds 

0 

BURNOUT 2 

Sensor  Break  Protection 

NONE 

UP 

DOWN 

None 

EMISSIVrTY2 

Emissivity 

0.10  to  1.00 

1.00 
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3.14  Input  3  Parameters  Set  Up  Group 


MraducUon 


Hus  data  deals  with  various  paraineters  required  to  configure  Input  3; 
tianstaittcrcharacterization,  hi^  and  low  range  values  in  engineering  units, 
ratio,  bias,  and  filter. 


0 


Function  pfonpis  Table  3-11  lists  all  the  function  prompts  in  the  INPUT  3  Set  Up  group. 

Table  3*1 1  Input  3  Group  Function  Prompts 
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3.15  Loop  1  Control  Parameters  Set  Up  Group 


hitroduBttan  The  functions  listed  in  this  group  define  bow  Single  Loq)  process 

controller  or  Loop  1  cf  a  Two  Loop  process  controller  will  control  the 
process. 


AaKUonpnanpts  Table  3-12  lists  aH  the  function  prompts  in  the  “OONTRr’  jci  Up  group. 


Table  3-12  Control  Group  Function  Prompts 


runcoonnonn 

l— rOiiPhy 

Function 

Name 

Selectottsor 

Ran^ofSattlng 

Factory 

Setting 

PIOSETS 

Tuning  Parameter  Sets 

10NLY 

2KEYBD 

2PVSW 

2SPSW 

10NLY 

8W  VALUE 

Automatic  Switchover 
Value 

Value  in  Engineering  Units  within 
input  Range 

0.00 

L8P% 

Local  Setpoint  Source 

1  ONLY 

TWO 

TRREE 

10NLY 

RSPSRC 

Remote  Setpoint  Source 

NONE 

142 

V43 

NONE 

AUTO  BIAS 

Automatic  Bias 

ENABLE 

DISABLE 

DISABLE 

8P  TRACK 

Local  Setpoint  Tracking 

NONE 

PV 

RSP 

NONE 

PWRMOOE 

Power  Up  Mode  Recall 

MANUAL 

AMSP 

AMLSP 

AorMSP 

PWROVr 

Power  Up  Output  Select 

LAST 

F^FE 

PSAFE 

8PHUM 

Setpoint  HGgh  Limit 

0  to  100%  of  PV  in  engineering 
units 

1000 

SPLOUM 

Setpoim  Low  Limit 

0  to  100%  of  PV  in  engineering 
units 

0 

Table  3-12  continued  on  .tar  page 
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3.15  Loop  1  Control  Parameters  Set  Up  Group,  continued 


ruimon  prempSi 
oontinu0<< 


T-*  ^  >i2  lists  all  the  fiinciion  prorrpts  in  the  ‘*CX)NTROL”  Set  Up  group. 


T?'  ^12  Control  Group  Function  ftoogjts,  continued 
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3.16  Loop  2  Control  Parameters  Set  Up  Group 


hireductlon  The  functions  listed  in  this  group  define  how  Loop  2  of  a  Two  Loc^ 

process  controller  will  control  the  process. 


Rnetian  prempis  Table  3-13  lists  all  the  function  pronyts  in  the  ’^CONTROL!'’  Set  Up 

group. 


Table  3-13  ControI2  Group  Function  Prompts 


Function  Prompt 

Function 

Selections  or 

factory 

n  1  nwi 

Name 

Rany^  Setting 

Setting 

PV2SRC 

Process  Variable  Source 

Ml 

INPUr2 

iN2 

M3 

PIOSETS 

Tuning  Parameter  Sets 

lONLY 

2KEYB0 

2PVSW 

2SPSW 

10NLY 

8W  VALUE 

Automatic  Switchover 

Value  in  Engirteering  Units  within 

0.00 

Value 

Input  Range 

isn 

Local  Setpoint  Source 

10NLY 

TWO 

THREE 

10NLY 

RSPSRC 

Remote  Setpoint  Source 

NONE 

M2 

M3 

NONE 

AUTO  BIAS 

Automatic  Bias 

ENABLE 

DISABLE 

DISABLE 

8P  TRACK 

Local  Setpoint  Tradung 

NONE 

PV 

RSP 

NONE 

SPHOJM 

Setpoint  High  Limit 

0  to  t00%  of  PV  in  engineering 
untu 

100.0 

SPLOUM 

Setpoint  Low  Llmil 

0  to  100%  of  PV  in  engineering 
units 

0.0 

Tabk  S'13  coiuimed  on  next  page 
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3.16  Loop  2  Control  Parameters  Set  Up  Group,  continued 


Function  prempls, 
continued 


Table  3-13  lists  all  the  function  prompts  »n  the  “CONTROl^”  Set  Up 
group. 


Table  3-13  Contiol2  Group  Function  Prompts,  continued 
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3.17  Options  Set  Up  Group 


intiDducdon 


This  data  deals  with  data  that  covers  the  Auxiliary  Output  and  the  Two 
Remote  Switch  selections.  If  your  controller  does  not  have  any  of  these 
options,  the  prompts  will  not  appear. 


FUncaon  prompts  Table  3*14  lists  all  the  function  prompts  in  the  “Options”  Set  Up  group. 

Table  3*  14  Options  Group  Function  Prompts 


Function  Prompt  Function  Saioctionsor  FSctoiy 

Name  Range  of  Setting  Setting 


AUXOUT  Auwliafy  Outpul  Option  DISABL  DISABL 


4mA  VAL 


VAL 


REMSW1 


REMSVV2 


Function 

Selections  or 

Name 

Range  of  Setting 

ctsvClMW 

Auufiary  Output  Option 

- 

DISABL 

INI 

IN2 

PV 

DEV 

OUTPUT 

SP 

M3 

PV2 

DEV  2 

OUT2 

SP2 

Low  Scaling  Factor 

Low  scale  value  to  represent  4 
mA. 

High  Scaling  Factor 

High  scale  value  to  represent  20 
mA 

Renxjte  Switching  1 

NONE 

selections 

To  MAN 

ToSPi 

ToSP2 

To  DIR 

To  HOLD 

ToPID2 

PVIN2 

PVIN3 

To  RUN 

To  BON 

Remote  Switching  2 
selections 

Same  as  ‘REM  SWI* 
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3.18  Communications  Group 


Intioduciian 


This  data  deals  with  the  Conanunicahons  option  that  is  available  with  your 
controller.  This  option  allows  the  controller  to  be  connected  to  a  host 
computer  via  a  RM22/48S  or  DMCS  bus. 


If  your  controller  docs  not  have  this  opaon,  the  prompts  will  not  appear. 


Function  prompts  Table  3-1 5  lists  all  the  function  prompts  in  the  “COM”  Set  Up  group. 


Table  3-15  Commun  Group  Fionction  Prompts 


RincUon  Prompt 

Function 

Mams 

Selections  or 
Ram^^f^ing 

Factory 

Setting 

ComSTATE 

Communications  Option 
State 

OiSABL 

DMCS 

RS422/485 

OtSABL 

ComAOOR 

Communications  Station 
Address  (Loop  1)  RS422 
or  DMCS 

1to31  (DMCS) 

1  to09(RS422) 

3 

OoinADDR2 

Communications  Station 
Address  (Loop  2)  RS422 
or  DMCS 

1to31  (DMCS) 

1  to  99  (RS422) 

0 

SHEOT1ME 

SnedTime 

0  to  255  sample  periods 

0  *  No  Shed 

30 

PARTTY 

(RS422/4850nly) 

Partly 

ODD 

EVEN 

ODD 

BAUD 

(RS422/4a50nly) 

Baud  Rate 

300  4800 

600  9600 

1200  19200 

2400 

19200 

_ 1 

Tabk  3-15  contimud  on  next  page 
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3.18  Communications  Group,  continued 

nnctkm  prompts  Table  3-  IS  lists  all  the  fuacdon  protopts  in  the  “Commun”  Sec  Up  group. 

Table  3-15  Q)nmun  Group  Function  Prompts,  continued 


Function  Prompt 


8HESMOOE 


8HEDSP 


urn 


CS  RATIO 


cs 


C82  RATIO 


CQ2B1AS 


DMC8SW 


UXJPBACK 

(DMCSOnly) 


FUneilon 

Name 

Seioctlonsor 

Ran^yf^lng 

Shed  Controller  Mode  and 

LAST 

Output  Level 

TOMAN 

FSAFE 

TO  AUTO 

Shed  Setpoint  Recall 

TOLSP 

TOCSP 

Communication  Units 

PERCNT 

ENG 

Loop  1  Computer 

Set^nt  Ratio 

-20.00  to  20.00 

Loop  1  Computer 

-999.0  to  9999  Engineering  Units 

Setpoint  BIAS 

-999  to  2000%  of  CSP  Span 

Loop  2  Computer 

Set^nt  Ratio 

-20.00  to  20.00 

Loop  2  Computer 

-999.0  to  9999  Engineering  Units 

Set^nt  BIAS 

-999  to  2000%  Of  CSP  Span 

OMCS  Type  Selection 

ULTRA 

5000 

Local  Loop  Back 

OISABL 

ENABLE 

ftclory 

Sotting 


TOLSP 


PERCNT 


5000 


DISABL 
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3.19  Alarm  Parameter  Set  Up  Group 


ftHrodudion  This  data  deals  with  the  Alarms  function  that  is  available  with  your 

controller. 

There  are  two  alarms  available.  Each  alarm  has  two  se^ints. 

You  can  configure  each  of  these  two  setpoints  to  alarm  on  one  of  sc  .-eral 
events,  and  you  can  configure  each  setpoint  to  alarm  High  or  Low. 


Function  prompts  Table  3- 1 6  lists  all  the  function  prompts  in  the  “Alarms’*  Set  Up  group. 


Table  3«16  Alarms  Group  Function  Prompts 


Function  Prompt 

Function 

Name 

Selections  or 
Ran^eerfSMing 

Factoiy 

Setting 

A1S1  VAL 

Alarm  1,  Setpoint  1 

Value 

Within  the  range  of  selected 
parameter  or  PV  Span  tor 

Deviation  Alarm 

90 

A1S2VAL 

Alarm  1 ,  Setpoint  2 

Value 

Within  Ute  range  of  selected 
parameter  or  PV  Span  tor 

Deviation  Alarm 

10 

A2S1  VAL 

Alarm  2,  Setpoint  1 

Value 

Within  the  range  of  selected 
parameter  or  PV  Span  tor 

Deviation  Alarm 

05 

A2S2VAL 

Alarm  2,  Setpoint  2 

Value 

Within  the  range  ot  selected 
parameter  or  PV  Span  tor 

Deviation  Alarm 

5 

A181 TYPE 

Alarm  1 ,  Setpoim  1  Type 

NONE 

W1 

W2 

PV  (Preews  Vamet*) 

DEV 

OUTPUT 

SHED  (CofflwgniMrtoo) 

EVON 

EVOFF 

W3 

PV2 

DEV  2 

OUT2 

OUTPUT 

AisarypE 

Alarm  1 ,  Setpoint  2  Type 

Same  as  A1  Si  TYPE 

OUTPUT 

Table  3-16  coiuinued  on  next  page 
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3.19  Alarm  Parameter  Set  Up  Group,  continued 


Function  premptSi 
continued 


Table  3-16  lists  bU  the  function  prompts  in  the  ’‘Alarms'’  Set  Up  group. 


Table  3-16  Alarms  Group  Function  Prompts,  continued 


Rmctlon  Prompt 

Punctton 

Name 

Selections  or 

Ran^e  of  fitting 

FMoiy 

Setting 

A2SlTrPE 

Alarm  2.  Setpoint  1 

Type 

Same  as  A1S1TYPE 

OUTPUT 

A2S2TYPE 

Alarm  2.  Setpoint  2  Type 

Same  as  A1S1  TYPE 

OUTPUT 

A1$1  H  L 

Alarm  1,  Sotpoint  1  State 

LOW 

HIGH 

HI 

A1S1  EV 

Alarm  1,  Setpoint  1  Event 

BEGIN 

BIO 

-- 

A1S2  H  L 

Alarm  1,  Setpoint  2  State 

LOW 

HIGH 

LO 

A182EV 

Alarm  1,  Setpoint  2  Event 

BEGIN 

END 

-- 

A231  H  L 

Alarm  2,  Setpoint  t  State 

LOW 

KGH 

Hr 

A2S1  EV 

Alarm  2,  Setpoint  1  Event 

BEGIN 

END 

•• 

A2S2  H  L 

Alarm  2,  Setpoint  2  State 

LOW 

HGH 

LO 

A2S2EV 

Alarm  2.  Setpoint  2  Event 

BEGIN 

END 

•  • 

ALHYST 

Alarm  Hysteresis 

0.0  to  5.0  %  Of  Output  or  Span  as 
appropriate 

0.1 

ALMACTN 

Aiarm  Relay  Con  Action 

RLYoN 

RLYoFF 

RLYoN 
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3.20  Display  Parameters  Set  Up  Group 


Introduction 


This  data  deals  with  the  Decimal  Place,  Units  of  Tcrrqjcratuic,  Power 
Frequency,  and  Process  ID  Tag. 


Funetkin  prompts  Table  3-17  lists  all  the  function  prompts  in  the  "DISPLAY”  Set  Up  group. 

Table  3-17  Display  Group  Function  Prompts _ _ _ 


Satoctionsor  Factory 

Rang*  of  Salting  Satting 


Funetiol 

n  Prompt 

Function 

Selections  or 

0am 

Nama 

Range  of  Salting 

uvOMr 

DEOMAL 

Control  loop  1  Decirnat 

xxxx 

Place 

xxxx 

xxxx 

xxxx 

DeCIMAL2 

Control  Iccp  2  Decimal 

xxxx 

Place 

xxxx 

xxxx 

xxxx 

BARGRAPH 

Bargraph  Representation 

DEV 

OUTPUT 

DEVOUT 

UNITS 

Control  Loop  1 

DEGF 

Temperature  Units 

DEGC 

NONE 

UNnS2 

Control  loop  2 

DEGF 

Temperature  Units 

DEGC 

NONE 

PWRFREQ 

Power  Frequency 

eOHeriz 

50  Hertz 
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3.21  Catib  Group 


CafiiraiianGWi 


The  prompts  used  here  are  for  field  calibration  purposes. 

Refer  to  Section  7- Input  Calibration  in  this  manual  for  complete 
information  and  instruction« 
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3.22  Status  Group 


SotusTMtOata 


The  prompts  used  here  are  read  only. 

Hiey  are  used  to  determine  the  reason  for  a  controller  failure. 
Refer  to  Section  9-  Troubleshooting  in  this  manual  for  complete 
informadon. 
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3.23  Configuration  Record  Sheet 


KMparaeortf 


TUMNG 


TUMNGS 


8PRAMP 


Enter  the  value  or  selecdoj  for  each  pron^Jt  on  this  sheet  so  you  will  have  a 
recoid  of  how  your  controller  was  confi 


Factoty 

Setting 


Function 

Value  or 

Factory 

Group 

Function 

Value  or 

Pnon^ 

Selection 

Setting 

Prompt 

Prompt 

Seiec^ion 

PROP  BO 

or 

G>  N 

RA.^MM 

RSETMM 

F^RPM 

MtMRSET 

PROPB02 

or 

GAIN  2 
RATE2MIN 
R&ET2MIN 
or 

RSET2RPM 

CYCSEC 

CYC2SEC 

SECURTTY 

U3CKOUT 

PROPB03 

or 

GAINS 

GAINVALn 

RATE3MIN 

RSETSMIN 

or 

RSE7SRPM 

or 

MMORSET 

PH0PB04 

or 

OAM4 

RATE4MM 

RSEr4Mm 

re04RPM 

CYC3SEC 

CYC4SEC 

SPFUMP 
TIME  MIN 
PMALSP 
SPPROG 


ALCORmM 


Road  Only 


AUTOnmE  TUNETYPE  _ 

ADAPT  _ 

ATUNE  _ 

OUTSTEP  __ 
ATEPROR  Raad^nly 


(XTTALO 


IKPUTI 


Npwra 


MPUTS 


0ISA81 
3 

1000 
OISABL 

A  TUNE  Continued 

OISABL  n«xt  page 
OISABL  ^ 

20 


CX)NTAU3 

NPUT2 

WPUT3 

P0  LOOPS 

CONT2ALQ 

OUTOVRD 

INP2ALG 

ATM  PRES 

PC  00 

MATHK 

INP3AL6 

PVHI 

PVLO 

OUTALG 
4^RNG 
OUTALG2 
RLY  STATE 

WITYPE 
XMITTER1 
Ml  HI 
Ml  LO 
BIAS  Ml 
FILTER  1 
BURNOUT1 
EMMISSIV1 

IN2TYPE 

XMITTHC 

M2  HI 

M2LO 

RATi02 

BIAS  UNIT 

BIAS  M2 

FR.TER2 

BURNOUTS 

EMMISSIV2 

XMmEW 
M3  HI 
M3LO 
RATIOS 
BIAS  M3 
FILTER  3 


1or2 

PIDA 

DISABLE 

NONE 

760.0 

0.2 

1.00 

NONE 

1000 

0 

LflRENT 
100  PCT 
CURRENT 
30FF40N 

0-10MV 

LINEAR 

1000 

0 

0 

0 

NONE 

1.00 

MOMV 

LMEAR 

10CO 

0 

1.0 

ENG 

0 

0 

NONE 

1.00 

LMEAR 

1000 

0 

1.0 

0 

0 
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3.23  Configuration  Record  Sheet,  continued 


Grotjp 

PfORlpi 


ICQNmOL 


coNmou 


OPTIONS 


Function  Vokieor  FOctoty  Qraup 

Prompt  Selecttoo  Setting  Prompt 


PIDSETS  _  lOfILY 

SWVALUE  _  0 

LSP**  1 0NLY 

Rspsnc  none 

AT  BIAS  _  DISABLE 

SPTRACK  _  none 

PWRMOOe  _  AMSP 

PVWOOr  _  PSAFE 

SPHILIM  _  1000 

SPLOLW  _  0 

ACnON  _ _  REVIRS 

OUTHtUM  _  100.0 

OUTLOUM  _  0.0 

IHUJM  _  100.0 

ILOLIM  _  0.0 

DFOPOFF  _  0.0  AURMS 

DEADBAND  _  10 

OUTHYST  _  0.S 

FAUSAFE  _  0.0 

PB«OAIN  _  GAW 

MINwRPM  _  MW 

PV2SRC  _  IN2 

PIDSETS  _  10NLY 

SWVALUE  _  0 

LSP"!  _  1 0NLY 

RSPSnC  _  NONE 

AT  BIAS  _  DISABL 

SPTRACK  _  NONE 

8P  HIUM  _  1000 

SP  LOUM  _  0  DISPLAY 

ACTION  _  REVERS 

OUTHIUM  100.0 

Ot/TLOUM  _  0.0 

IHHJM  _  100.0 

ILOUM  0.0 

DROPOFF  _  0.0 

DEADBAND  _  1.0 

FAILSAFE  _  OorSO 

AUXOUT  _  OUTPUT 

4mA  VAL  _  0.0 

aOmAVAL  _  100.0 

REMSW1  _  NONE 

REMSW2  _  NONE 


Function  I  vakjeor  Ficwy 

Prompt  I  Selection  Setting 


COMSTATE  _  DMCS 

CXDMADOR  _  3 

SHEDTlne  ■  --  30  . 

PARITY  _  ODD 

BAUD  ______  19300 

SHEDMDOE  _  LAST 

SHEDSP  _  TOLSP 

UNITS  _  PERCNT 

CS  RATIO  _  1.00 

CS  BIAS  _  0.0 

CS2RAT10  _  1.00 

CS2B1AS  _  0.0 

DMCSSW  _  5000 

LOOPBACK _ DISABLE 

A1S1  VAL  _  90 

A1S2VAL  _  10 

A2S1  VAL  _  95 

A2S2VAL  _  5 

A1S1TYPE  _  OUTPUT 

A1S2TVPE  _  OUTPUT 

A2S1TYPE  _  OUTPUT 

A2S2TVPE  _  OUTTUT 

AISIHIEV  _  HI 

A1S2HIEV  _  LO 

A2S1  H  LEV _ HI 

A2S2HIEV  _  LO 

ALHYST _ 0.1 

ALMACT  _ _  RLYON 

DEOMAL  _  XX)0( 

0EC1MA12  _  XXXX 

BARORAPH  _  DEV 

UNITS  _  DEGF 

UNITSZ  _  DEOF 

PvyRFRBO  _  eoHZ 
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Section  4  -  Configuration  Prompt  Definitions 
Overview 


rntreduction  Tins  section  prcnddesinforoiation  for  all  the  cserconflgu^le  parameters 

listed  io  die  Section  3  -  Configuraion.  If  you  aren't  familiar  vdth  these 
parameters,  this  section  gives  you  the  parameter  prompt,  the  selection  or 
range  of  setting  that  you  can  make,  and  a  definition  of  how  each  parameter 
setting  affects  controller  perfonnance.  It  will  also  refer  you  to  any  other 
prompts  that  might  be  affected  by  your  selection. 


Whaft  bt  thtsaecUon?  The  table  below  lists  the  tqiics  that  art  covered  in  this  secdoo.  They  are 
listed  in  the  order  of  their  appearance  in  the  controller. 


Topic 

Set  Page 

4.1 

Overview 

75 

4.2 

Tuning  Parameters  Set  Up  Group 

76 

4.3 

Tuning  2  Parameters  Set  Up  Group 

79 

4.4 

Setpoint  Ramp/Pro^m  Set  Up  Group 

80 

4.5 

Autotune/Adaptive  Tune  Set  Up  Group 

82 

4.6 

Algorithm  Data  Set  Up  Group 

85 

4.7 

Output  Algortthm  Set  Up  Group 

94 

4.8 

Input  1  SetUpGioup 

96 

4.9 

Input  2  Set  Up  Group 

99 

4.10 

Input  3  Set  Up  Group 

102 

4.11 

Control  Set  Up  Group 

103 

4.12 

Contfloi  2  Set  Up  Group 

108 

4.13 

Optorv  Set  Up  Group 

112 

4.14 

Communica8ons  Set  Up  Group 

115 

4.15 

Alarms  Set  Up  Group 

118 

4.16 

Display  Set  Up  Group 

122 

4.17 

Calibration  Data 

123 

4.16 

Status  Test  Data 

124 
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4.2  Tuning  Parameters  Set  Up  Group 


W*oducllon  Tuning  consists  of  establishing  the  appropriate  values  for  the  tuning 

constants  for  a  single  loop  controller.  These  parameters  are  also  for  Loop  1 
of  a  2  Loop  or  Cascade  control  configuratioa. 

Adaptive  Tune/Autotune  feanire  automatically  selects  Gain,  Rate,  and 
Reset. 

This  section  also  contains  Keyboard  Lockout/Secuiity  selections. 


Sot  IMa  group  M  Because  this  group  contains  functions  that  have  to  do  with  security  and 

lockout,  we  recommend  that  yc:  configure  this  group  last,  after  aU  the  other 
configuration  data  has  been  loaded. 


Tuning  gro^)  prompts  Table  4-1  lists  all  die  function  prompts  in  the  Tuning  setup  group  and  their 
definitions. 


Table  4-1  Tuning  Group  Pron^t  Definitions 


LoNsrOiaplsy  Prompt 

Upper 

Rang*  ef  Sotting 
orSaioclion 

ParaiMUr  i 

OeftniUon 

PROP  BO 

0.1  to  9999% 

PROPORTIONAL  BAND  Is  the  percent  of  the  range 

or 

or 

o(  the  measured  variable  (or  which  a  proponional 

GAM 

controller  will  produce  a  1 00%  chan(^  in  its  output 

0.1  to  1000 

GAIN  is  the  ratio  of  output  change  (%)  over  ttie 
measured  variable  change  (%)  tnat  caused  H. 

^  PB% 

where  PB  is  the  proportional  band  (In  %) 

1  the  PB  it  20%,  then  the  Gain  IsS.  And,  at  those 
ee&ings,  e  3%  change  In  the  enor  signal  (SP-PV)  win 
resut  In  a  15%  change  in  the  oomrolier^  output  due 
to  proportiorul  action.  It  tne  Gain  Is  2.  then  the  PB  is 
50%. 

Defined  as  'HEAT*  Gain  on  Duplex  models  lor 
variations  ot  Heat/Cool  appicatlona  or  3  Position 
charge  time. 

The  selection  of  Prop.  Band  or  Gain  is  made  In  tho 
*CONTHOL*  parameter  group  under  prompt 
•PBorQAIN' 

RATEMN 

0.08  to  10.00  minutes 

RATE  action,  In  minutes,  affects  the  controller's 

0.06  or  less -OFF 

output  whenever  the  deviation  la  changing;  and 
ittects  It  more  when  the  deviation  is  changing  luster. 

Defined  as  "HEAT*  Rate  on  Duplex  models  for 
variations  of  Heat/Cool  appfica'Jons. 

Only  available  with  Control  Algorithm  s:  PID-A,  PID-B. 
PD+MR. 

Tal^t  4-J  conri/med  on  next  page 
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4^  Tuning  Parameters  Set  Up  Group,  continued 


Table  4*1  Tunmg  Group  PioiDpt  Deflnidons.  continued 


Lohmt  Otapiay  Prompt 

Uppof  Display 

Range  of  Setting 
or  Selection 

Parsnotor 

Oainition 

RSETMN 

or 

RSETRPM 

0.02  to  50.00 

■ 

RSET  MN  -  RESET  IN  MIN  JTES  /  REPEAT 

RSET  RPM  -  RESET  IN  REPEATS  PER  MINITTE 
RESET  (Integral  Tune)  a^uets  the  controller's  output 
in  accordance  with  both  the  size  of  the  deviation 
(SP-PV)  and  the  time  It  lasts.  The  amount  of  the 
corrective  action  depends  on  the  valua  of  Gain.  The 
Reset  adjustment  is  measured  as  how  mar.y  times 
piopoftortal  action  is  rapeaied/minute  or  how  rrtany 
minutes  before  one  repeat  of  the  proportional  action 
occurs. 

Used  with  control  algorithm  PIO-A  or  PiD-B. 

Defined  es  *HEAT*  Reset  on  Duplex  models  for 
variations  of  Heat/Cool  applications. 

Not  aval i^e  with  control  algorithm  *PD  4.  MR* 

The  selection  of  minutes  per  repeat  or  repeats  per 
minute  is  made  in  the  *CONTROL*  parameters  group 
urvder  prompt  ‘MlNorRPM.* 

MANRSET 

>100  to  4.100 
(in  %  output) 

MANUAL  RESET  is  only  applicable  tf  you  use  control 
algonthm  PO  WTiVi  MANUAL  RESET.  Because  a 
propoitonai  controller  will  not  necessarily  kne  out  at 
setpoint,  there  wtfl  be  a  deviation  (offset)  from 
aei^nt.  This  eliminates  the  offset  and  lets  the  PV 
fr«  out  at  aeipolnt. 

PROPB02 

or 

GAMS 

0.1  to  999.9% 
or 

0.1  (0  1000 

PROPORHONAL  band  2  or  CAIN  2,  RATE  2,  and 
RESET  2  parameters  are  6ie  same  as  praviousiy 
described  for ’Hear  except  that  they  refer  to  the 

eool  zone  tuning  oonstvts  1.^  duplex  modeit  or  the 
second  set  of  PID  oonstanta,  wn^hever  i$  pertinent 

0  06  to  10.00  minuies 

0.06  or  Isas -OFF 

RSET2MIN 

R8ETSRPM 

CYC  SEC 

1  to  120  aeoonds 

CYCLE  TIME  (HEAT)  determines  the  length  of  one 
6me  proportional  output  relay  cycle.  Defined  as 
"HEAT*  cycle  time  lor  Heet/Cool  appicalions. 

CYC2SEC 

1  to  120  seconds 

CYCLE  TIME  2  (COOL)  is  the  tame  as  above  except 
it  applies  to  Duplex  models  as  the  cycle  time  in  the 
*COOI.*  zone  ^  Keat/Cool  applicitiions  or  for  2nd 
set  of  PlO  constants. 

Table  4~1  eoabnutd  on  nea  page 
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4.2  Tuning  Parameters  Set  Up  Group,  continued 


Tabk  4-1  Tuning  Group  Prompt  Definitions,  continued 


Lowar  Diapiay  Prompt 

UoDvDiaptav 

Range  of  Sotting 
or  Selection 

Pamneter 

Definition 

SECURITY 

0001-4095 

SECURfTY  CODE  -  The  level  of  keytxar:.  *ejt 
may  be  changed  m  the  se*.  up  mode.  K-v^wndge  of  a 
security  code  may  be  required  to  change  from  one 
level  to  anothfir.  Select  this  number  here,  copy  It. 
and  keep  it  in  a  vdcure  location. 

Entenng  *0*  disables  the  sooirtty  code  feature. 

NOTE;  The  Security  Code  is  for  keyboard  eritry  only 
and  is  not  avai'^b'e  via  c&nmviications. 

Can  only  be  changed  if  ’LOCKOUT*  selection  is 
•NONE*. 

LOCKOUT 

LOCKOUT  applies  to  one  of  the  functional  groups: 
Configuration  Calibration,  Turing,  Adaptix-e  Tune 

DO  NO  ■  ‘“ONRGURE  UfTHL  ALL  CONOGURATION 

isco^r  rre. 

NONE 

No  Lockout  >  alt  groupa  read/write. 

CALIB 

CALIB  -  An  are  avaiUbie  tor  read'wrtte  e/cepi  fur  the 
Caibraticn. 

+CONF 

♦CONF  -  Tjnng,  SP  Ramp,  and  Adaptive  Tune 
groups  are  readnvrtte.  AS  other  groups  are  retd  only. 
Caibraton  group  is  not  availabl?. 

♦VIEW 

♦VIEW  -  Turtng  and  Setpoint  Rarhp  parameiers  are 
readme.  No  other  pc-ameters  a/e  viewable. 

MAX 

MAX  -  Tuning  and  Setpoint  Ramp  parameta's  ara 
availabia  for  read  only.  No  other  parameters  ore 

viewable. 
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4.3  Tuning  Loop  2  Parameters  Set  Up  Group 


^reduction  Tuning  L2  (Loop  2)  consists  of  establishing  *e  appropriate  values  for  the 

tuning  constants  for  Loop  2  on  2  Loops  or  Internal  C^ade  control. 


tuning  group  prompts  Table  4-2  lists  all  the  function  prompts  in  the  Tuning  L2  setup  group  and 
thdr  definitions. 


Table  4-2  Tuning  L2  (Loop  2)  Group  Prompt  Definitions 


Lowsr  Display  Prompt 


Upper  Display 
Range  of  Setting 


Paramatar 

Oaflnltlon 


orSalaction 


PROP  BAND3  Same  as  TUNING* 

GAINS 

RATE3MIN 

RESETSMINor 

RESETSNPiyi 

MAN3RESET 

PROP  DAff04 

GAIN4 

RATE4MIN 

RES£T4MINor 

RESET4RPM 

CYC3SEC 

CVC4SEC 


The  definitions  f  sted  tor  the  parameters  at  the  left  are 
the  same  as  those  fsted  previously  for  the  TUNING 
parameters  Set  Up  Group  except  they  are  for  Loop  2. 

The  table  below  shows  you  how  to  use  them  for 
Duplex  Heat/Cool  appUcationt. 

DUPLEX  OUTPUT  RANGES 

0  TO  50%-TUNING  SETS  2  AND  4:COOL 
SO  TO  100%-TUNING  SETS  1  AND  3:  HEAT 


QQIIIII 

HMt 

er 

Cool 

Loopi 

Loap2 

Otosov. 

Cool 

Gain  2 

Gain  4 

Rata  2 

R«a4 

Rasat2 

Ratal  4 

Cvcia4 

5010  100% 

Hoot 

PIDSFT3 

Gain 

Gains 

Rata 

Rata3 

Raaat 

Ratata 

Cvcl* 

CvciaS 
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Setpoint  Ramp/Program  Set  Up  Group 


SlnoiiS6tpoliitRamp 


This  data  deals  with  enabling  Single  Setpoint  Ramp  function  on  one  or  both 
control  loops.  You  can  start  or  stq)  the  ramp  by  pressing  the  |  RUN/HOLD  | 
key  • 

A  single  setpoint  ramp  can  be  configured  to  occur  between  the  current  local 
setpoint  and  a  final  local  setpomt  over  a  time  interval  of  from  1  to  255 
minutes. 


ScipoM  Program 


The  Setpoint  Ramp/Program  Set  Up  group  also  contains  a  function 

parameters  that  lets  you  configure  a  specific  Ran^/Soak  Program.  SP 

RAMP  must  be  disabled  to  allow  SP  PROG.  See  Section  6  •  Setpoint 
RamplSoak  Programming  for  details. 


SotpoiraRamp/  Table  4-3  lists  all  the  function  prompts  in  the  Setpoint  Ramp/Program  setup 

Piograra  group  prompts  group  and  their  definitions. 


Table  4-3  Seqxjint  Ramp/Rate  Group  Definitions 


Lowor  Dtaploy  Prompt 

Upper  Display 

Rang#  of  Satting 
orSataetion 

Paratnotar 

Oatinitlon 

SPRAMP 

SiNGUE  SETPOINT  RAMP  —  maka  a  salection  to 
anabte  or  disabre  tha  setpoint  ramp  luncton.  Make 
sure  you  corf  igure  a  ramp  time  and  a  final  setpoint 
value. 

! 

OISABL 

DISABLE  SETPOINT  RAMP — Disables  the  satpoint 
tanp  option 

ENABLE 

ENABLE  SETPOINT  RAMP — Allows  the  Single 
•eipolni  ramp  prompts  tor  Loop  1  to  be  shown. 

ENABLE  2 

ENABLE  SETPOINT  RAMP  —  Allows  the  Single 
setpoint  ramp  to  mn  on  Loop  2. 

ENABLE  12 

ENABLE  SETPOINT  RAMP —Allows  the  Single 
setpoint  ramp  to  be  nin  on  Loop  1  and  Loop  2. 

TWEUN 

0  to  255  minutes 

SETPOINT  RAMP  TIME  —  The  Ima  It  takas  to  go 
trom  start  to  final  setpoint.  Enter  the  rnjmbtr  of 
minutes  desired  to  reach  the  final  setpoint. 

A  ramp  time  ol  *0*  implies  and  immediate  change  o( 
setpoint. 

Table  4~3  cofuinued  on  next  page 
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4.4  Setpoint  Ramp/Program  Set  Up  Group,  continued 


Setpoint  Ramp^ 
ProjpamgRXjp 
prampit,  oontinued 


Table  4-3  Setpoint  Ranqj/Rate  Group  Definiuons,  continued 


Lower  Dlt^iiqr  Prompt 

Uppor  Display 

Range  of  Setting 
orSelocilon 

Panmeter 

Deflnttlon 

FINAL  SP 

Within  SP  limits 

SETPOINT  RAMP  RNAL  SETPOINT  —  Enter  the 
value  desired  for  the  final  setpoint.  The  controller  vrlD 
operate  at  the  setpoint  set  here  when  ramp  is  ended. 

_^^®frio?Jj  (f^i^rfirnpISpn'Vim  D*  the  held 

aetpoim  can  be  changed  by  the  keys. 

However,  the  ramp  time  remaining  and  original  ramp 
rate  is  not  changed.  Tharefore,  when  reluming  to 
RUN  mode,  the  setpoint  wilt  ramp  at  the  tame  rate  as 
rtravious  to  the  local  setpoint  change  and  wIN  atop  M 
the  final  setpoint  is  reached  before  the  time  expires. 

If  the  time  expires  before  the  final  setpoint  is 
reached,  H  will  jump  to  the  final  setpoint. 

ATTENTION  Rp  raup  urfD  ui  im  ih#  SP  pnriion 

Of  Adaptive  Tune  to  abort.  PV  Tune  will  oordnue  to 
function  normally. 

SPPROQ 

(option) 

DISABL 

ENABLE 

ENABLE  2 

ENABLE  12 

SETPOINT  RAMP/SOAK  PROGRAM 

Available  only  iMth  oontroltsrs  that  coraaln  this 
option. 

For  reasons  of  oonveniance,  the  information  for  the 
prompts  when  SP  PROQ  is  enabled  are  included  in 
Section  6 — Setpoint  Programming  Option. 

•SP  MMP-  must  be  disabled. 

DISABL  •  Must  seleci  dsable  to  use  the  SP  Ranp 
option. 

ENABLE  •  allows  the  prompts  for  Setpoint 
Programming 

ENABLE  2  •  allows  the  Setpoint  Program  to  run  on 
Loop  2 

ENABL 12  •  altows  the  Setpoim  Program  to  be  run 
on  Loop  and  Loop  2 
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4.5  Adaptive  Tune/  Autotune  Set  Up  Group 


Adipilv*  Tun#  Adaptive  Tunc  continuously  adjusts  the  PID  pcranietcrs  in  response  to 

process  vaiiable  disturbances  and/or  setpoint  changes.  Also,  it  can  be  used 
during  staxt*up  without  prior  initialization  or  process  knowledge. 


Autotuna  Autoturte  automatically  calculates  Gain,  Rate,  and  Reset  time  (PE))  tuning 

constants  for  one  or  both  control  loops.  When  initiated  on  demand,  the 
Autotune  algorithm  measures  a  process  step  and  automaocally  generates  the 
FED  tuning  constants  needed  for  no  overshoot  on  your  process. 


AdifJllveTune  Table  4-4  lists  all  the  function  prompts  in  the  “AUTOTUNF*  setup  group 

/AtMotun#  group  tj^^ir  definidons. 

pfompts 


Table  44  Autotan' Croup  Dcfindrions 


L9MirDI^)tayPramr.t 

i  UpporDliplay 

Range  of  Setting 
or  Selection 

Pameier 

Denmuon 

TUNE  TYPE 
(Option) 

ADAPT 

TUNING  TYPE  SELECTION 

ADAPTIVE  TUNING  •  Sm  ADAPT 

A  TUNE 

AUTOTUNE-  SaeATUNE 

ADAPT 

. 

ADAPTIVE  TUNE 

OISABL 

DISABLE  ADAPTIVE  TUNE  -  Disables  the  /Adaptive 
Tune  function. 

SPoNLY 

SETPOINT  ONLY  -  This  seteebon  tunes  on  setpoint 
changes  only.  It  eiTpioys  bme  domain  analysis  to 
accelerate  Ine  out  at  any  desired  setpoint  without 
poor  Initlalzailon  or  process  knowledge. 

SP  Only  is  the  recommended  stait-up  mode  -  to  be 
used  when  no  knowledge  ct  the  process  tuning 
values  Is  available.  In  the  Sun-up  mode,  and  alter 
enabling  ADAPTIVE,  the  operator  simply  Ines  out 
the  process  variable  in  manual  mode,  selects  the 
desired  SP  value  and  switches  to  automatic  mode. 

SP  +  PV 

SETPOINT  PLUS  PROCESS  VARIABLE  -  This 
selection  tunes  on  setpoint  changes  but  also 
whenever  a  PV  distuTOance  of  0.3%  span  or  larger 
occurs  on  Loop  1.  It  will  take  1  and  1/2  pnscess 
cycles  around  setpoint  before  any  process 
recognition  and  re-tuning  can  occur  due  to  PV 

disturbances. 

Table  4-4  contiiuied  on  next  page 
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4.5  Adaptive  Tune/  Autotune  Set  Up  Group,  continued 


Table  44  Autotune  Group  Definitions,  continued 


LovMrOiipiay  Prompt 

Upper  Display 

Range  of  Setting 
or  Selection 

Parameter 

Definition 

8PCHANQ 

5  to  15% 

SETPOINT  CHANGE  •  The  minimum  setpoint 

Change  that  will  result  in  re-tuning  must  be 
configured  between  5%  and  15%: 

l.e.  n  the  range  is  0  to  2400  and  5%  is 
configured,  re-tuning  win  occur  if  the 
setpoint  change  is  120  or  iarger. 

If  the  setpoint  change  is  less  than  5  or  greater  than 

15,  a  'Twill  still  appear  and  achange  in  Gain  may  be 
necessary. 

KPG 

0.10  to  50.00 

PROCESS  GAIN  •>  This  is  the  Gain  of  the  process 
being  tuned  on  Loop  1 .  It  is  automatically  calculated 
during  tuning  process.  This  is  nonnaily  a  READ  only 
value.  It  should  only  need  to  be  changed  If  the 
oontfoller  fails  to  Identify  the  process.  In  this  case,  set 
the  value  to  the  algebraic  value  of  PV  in  percent, 
divided  by  output  in  percent  white  in  the  manual 
mode. 

ATTENTION  ypy  disaWe  Adaptive 

tune  to  change  tuning  constant  values  from  the 
keyboard. 

ADAPTIVE  2 

ADAPTIVE  TUNE  •  Loop  2 

OISABL 

DISABLE  ADAPTIVE  TUNE  >  Disables  the  Adaptive 
Tune  function  for  Loop  2. 

SPoNLY 

SETPOINT  ONLY  -  This  selection  tunes  on  setpoint 
changes  only  on  Loop  2.  It  employs  time  domain 
analysis  to  accelerate  ine  out  at  any  desired  setpoint 
without  prior  initialization  or  process  Knowledge. 

SP  Only  is  the  recommended  stail-up  mode  •  to  be 
used  when  no  knowledge  of  the  process  tuning 
values  is  available,  in  the  Start-up  mode,  and  after 
enabling  ADAPTIVE,  the  operator  simply  ines  out 
the  process  variable  In  manual  mode,  selects  the 
desired  SP  value  and  switches  to  automatic  mode. 

SP  +  PV 

SETPOINT  PLUS  PROCESS  VARIABLE  •  This 
selection  tunes  on  setpoint  changes  but  also 
whenever  a  PV  cSsturbanco  of  0.3%  span  or  larger 
occurs  on  Loop  2.  It  will  take  1  and  1/2  process 
cycles  around  setpoint  before  any  process 
recognition  and  re-tuning  can  occur  due  to  PV 
disturbances. 

8PCHANQ2 

5  to  15% 

SETPOINT  CHANGE  LOOP  2-  The  minimum 
setpoint  change  on  Loop  2  that  will  result  In  re~tut>ing 
must  be  configured  between  5%  and  15%: 

Continued  on  next  page 
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4.5  Adaptive  Tune/  Autotune  Set  Up  Group,  continued 


Table  4-4  Aatotune  Groop  Defimtioos,  continued 


LoewrDtapfay  Prompt 

Upper  Diapiay 

Ran^  of  Setting 
w  Selection 

Pammwar 

Definition 

KPG2 

0.10  to  50.00 

PROCESS  GAIN  LOOP  2  -  This  is  the  Gain  of  the 
process  being  tuned  on  Loop  2.  It  is  automatically 
calculated  during  tunino  process.  This  is  normally  a 
READ  only  value.  It  should  only  need  to  be  changed 
a  the  oontroUer  fails  to  idantify  tha  procesa.  In  this 
case,  set  the  value  to  the  algebraic  value  of  PV  in 
percent,  divided  by  output  In  percent  while  in  the 
manual  mode. 

ATTENTION  yjjy  (f Adaptive 

tune  to  change  tuning  ocnctant  vaiuea  from  the 
keyboard. 

0<SABL 

ASTEP 


MSTEP 


A8TEP2 


M8TEP2 


OUTSTEP 


-100  to  +100%  of  output 
in  1%  increments 


AT ERROR 


AUTOTUNE  FUNCTION 

DISABL  •  Disables  Autotune  Function 

A  STEP(Loop  1)  •  Automatic  steps  let  you  perfonn  an 
Autotuno  with  a  step  size  automatically  generated. 
The  oontroller  can  be  previously  operating  !n 
automatic  mode.  I 

M  STEP(Loop  1)  •  Manual  step  lets  you  choose  an 
output  step  size,  m  percent,  that  will  be  large  enough 
to  result  In  8  PV  change.  The  value  ot  the  output 
•tip  size  la  selected  under  function  prompt  *OUT 
STEP”.  The  oontroUer  must  be  In  Manual  Mode  to 
Mbata  Autolune  (M  Sttp). 

A  8TEP(Loop  2)  •  Autorradc  ataps  let  you  perform  an 
Autotune  on  Loop  2  with  a  step  size  Mitorndicaliy 
generated.  The  controller  can  be  previously 
operating  In  automalie  mode. 

II  STEP(Loop  2)  -  Manual  step  lets  you  choose  an 
output  8ti^>  sizf ,  in  percent,  that  will  be  large  enough 
to  result  in  a  PV  change  on  loop  2.  The  value  of  the 
output  step  size  is  selectsd  under  (unction  prompt 
*01(7  STEP”.  The  oontroller  must  be  in  Manual  Mode 
to  initiate  Autotuna  (M  Step). 


OUTPUT  STEP  SBE  -  Choose  output  step  size, 
in  ptrcera,  that  will  be  appBed  to  the  output  of  the 
oontroBer  when  Autotune  la  Initiated.  This  step  must 
be  targe  enough  to  result  In  a  ptooass  variable  (PV) 
change  of  at  least  2.5%  of  spaa  This  step  can  be 
pradeteimlned  by  stroWng  the  process  in  manual 
mode. 


ADAPTIVE  TUNE  ERROR  STATUS  -  When  an  error 
is  detscted  in  the  Adaptive  Tune  process,  an  error 
prompt  will  appear. 

Sat  Sactibn  5 -Cjoarsf Ion  for  a  flat  of  WTO  r  pronr^ 
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4.6  Algorithm  Data  Set  Up  Group 


Introduction  This  data  deals  with  various  algorithms  in  the  conttollen 

•  Control  algorithm, 

•  Input  algorithm, 

•  Enable  the  second  or  third  input 

•  Selecring  the  Number  of  PID  Loops,  and 

•  Control  Algorithm  for  loop  2 

•  Ou^utOvemde. 


Algorithm  gnxp  Table  4-5  lists  aQ  die  function  prompts  in  the  Algorithm  setup  group  and 
P'®**’P**  their  definitions. 


Table  4-5  Algorithm  Ciroup  Definitions 


LcMMf  Oliplay  Prompt 

Upper  Display 

Range  of  Setting 
orSetection 

Pnvneter 

Definition 

OONTALG 

ON-OFF 

The  COtlTROL  ALGORITHM  lots  you  select  the  type 
of  control  that  is  best  for  your  process. 

ON/OFF  is  the  simplest  control  type.  The  output  can 
be  either  ON  (1 00%)  or  OFF  (0%).  The  Process 
Variable  (PV)  is  compared  with  the  setpoint  (SP)  to 
determine  the  sign  of  the  error  (ERROR  «  PV-SP). 

The  ON/OFF  algorithm  operates  on  the  sign  of  the 
error  signal. 

In  Direct  Acting  Control,  when  the  error  signal  is 
positive,  the  output  is  100%;  and  when  the  error 
signal  is  negative,  the  output  is  0%.  If  the  control 
action  is  reverse,  the  opposite  is  tnie.  An  adjustable 
overlap  (Hysteresis  Band)  is  provided  between  the 
oir  and  off  states. 

Other  prompts  affected:  “OUT  HYST* 

DUPLEX  ON/OFF  is  an  extension  of  this  algorithm 
when  the  output  is  configured  for  Duplex.  It  allows 
the  operation  of  a  second  ON/OFF  output  There  is  a 
deadband  between  the  operating  ranges  of  the  two 
inputs  and  an  adjustable  overlap  (hysteresis)  of  the 
on  and  off  stales  of  each  output.  Both  Deadband 
and  Hysteresis  are  separately  adjustable  With  no 
relay  action  the  oontrolter  will  read  50%. 

Other  prompts  affected:  'OUT  HYST*  and 
•DEADBAND* 

TaMe  4-5  continued  on  nea  page 
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Algorithm  Data  Set  Up  Group,  commued 


Algorithm  Group  Definitions,  continued 


UoMrOtsoiiy 
Ringa  of  Setting 
erSetoetlon 


NOTE:  PID  A  should  not 
b«  used  (or  Proportional 
only  action.  l.e.  no  integral 
(reset)  action,  instead,  use 
PO^R  with  rate  set  to  0. 


Parameter 

Definition 


PID  A  is  normally  used  forthree-mode  control.  T>Us 
means  that  the  output  can  be  adjusted  somewhere 
between  100%  and  0%.  It  appBes  to  all  three  control 
actions  —  Proponional  (P),  Integral  (I),  and  Derivative 
(D) — to  the  error  signal. 

ProDortipnal  iGaint  —  regutalej  the  controller’s 
output  in  proportion  to  the  enor  signal  (the 
difference  between  Process  Variable  and  Setpoint). 

Integral  iReset)  -  regulates  the  controller's  output  to 
the  Size  of  the  error  and  the  time  the  error  has 
existed.  (The  amount  of  corrective  action  depends 
on  the  value  of  proportional  Qain.) 

Dertvafive  (Rate)  -  regulates  the  controller's  output  in 
proportion  to  the  rate  of  change  of  the  error.  (The 
amount  of  corrective  action  depends  on  the  value  of 
proportional  Gain.) 

PtO  B  Unliks  the  PID-A  equation,  the  controller  gives 
only  an  inte  gral  response  to  a  setpoint  change,  with 
no  effect  on  the  ou^  due  to  the  gain  or  rate  action, 
and  it  gives  full  response  to  PV  changes.  Otherwise 
controller  action  is  as  described  for  the  PIO-A 
equation.  See  note  on  PID>A. 

PO  WITH  MANUAL  RESET  Is  used  whenever 
integral  action  is  not  wanted  tor  automatic  control. 

The  equation  is  computed  with  no  integral 
oonbibulion.  The  MANUAL  RESCT,  which  is 
operator  ac^ustable.  Is  then  added  to  the  present 
output  to  form  the  controRer  output. 

Switching  between  manual  and  automatic  mode  win 
not  be  bumpless. 

if  you  select  PD  with  Marual  Reset  you  can  also 
configure  the  following  variations 

•  PD  (Two  Mode)  control, 

•  P  (Single  Mode)  control. 

Set  Rate(D)  and/or  Reset  Time(l)  to  0. 

Other  prompts  affected:  *MAN  RSET* 

llfREE  POSITION  STEP  •  atgortthm  is  an  extension 
of  the  ON/OPF  tXh^iex  control  end  includes  internal 
feedback  of  the  state  ot  the  relays.  The  elfect  of  this 
control  action  is  that  the  ON  and  OFF  time  of  the 
output  relay  change  in  proportion  to  the  error  signal 
and  the  Gai  n  and  reset  time  settings. 


Table  4~5  continued  or,  next  page 
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4.6  Algorithm  Data  Set  Up  Group,  continued 


Table  4-5  Algorithm  Group  Definitions,  continued 


Lower  Display  Prompt 

UcoarOisDiav 

Range  of  Setting 
or  Selection 

Parameter 

Definition 

INPUT  2 

ENABLE 

DiS.ASLE 

INPUT  2  algorithm  allows  you  to  enable  or  disable  the 
second  Input. 

Appears  only  when  input  2  is  ordered. 

KPinrs 

ENABLE 

Disable 

. 

INPUT  3  algorithm  allows  you  to  enable  or  disable  the 
second  Input. 

Appears  only  when  input  3  Is  ordered. 

PID  LOOPS 

1  LOOP 

2LOOPS 

CASCADE 

PID  LOOPS  -  This  Is  the  PID  loop  selection. 

1  LOOP  •  select  to  use  one  loop  ol  control. 

2LOOPS  -  Select  to  use  two  PID  loops  of  control, 
each  with  two  sets  of  tuning  parameters  and  a  set  of 
control  parameters. 

CASCADE  -  Select  for  Cascade  Control.  Cas^de 
control  Is  a  control  system  where  the  output  of  one 
PID  lorp  is  used  to  adjust  the  setpoint  ol  the  second 
control  loop  ana  the  second  loop’s  output  actually 
adjusts  the  final  control  element. 

CONT2ALG 

PID  A 

NOTE;  PID  A  should  not 
be  used  for  Propoilionai 
only  action,  i.e.  no  integral 
(reset)  action.  Instead,  use 

pr).,.up  yilth  rsitp  Ml  In  n 

The  CONTROL  2  ALGORITHM  lets  you  select  the 
type  of  control  for  Loop  2  that  is  best  for  your 
process. 

PIO  A  is  normally  used  for  three-mode  control.  This 
means  that  the  output  can  be  adjusted  somewhere 
between  100%  and  0%.  It  appllee  to  ail  three  control 
actions — Propottionaf  (P),  Integral  (0,  and  Derivative 
(D) — 10  the  error  signal. 

Proporfjoopt  (Gain) — regulates  the  cortroller's 

output  In  proportion  to  the  error  signal  (the 
dHterenee  between  Process  Variable  and  Setpoint). 

Integral  (ResMI  -  regulates  the  ooriiollert  outoul  to 
the  size  of  the  error  and  the  time  the  error  has 
existed.  (The  amount  of  corrective  action  depends 
on  the  value  of  proportionaJ  Gain.) 

Derlvalive  (Bate)  ~  regulates  the  oonfrollor's  output  In 

RDB 

proportion  to  the  rate  of  change  of  the  error.  (The 
amount  of  corrective  action  di^nds  on  the  value  of 
proportional  (Sain.) 

PID  B  Unlike  the  PID-A  equation,  the  controller  gives 
only  an  integral  response  to  a  setpoint  change,  with 
no  effect  on  the  output  due  to  the  gain  or  rate  action, 
and  it  gives  full  response  to  PV  changes.  Otherwise 
controller  action  is  as  described  for  the  PID-A 
equation.  See  note  on  PID-A. 

Table  4-S  cofimwii  on  next  page 
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4.6  Algorithm  Data  Set  Up  Group,  continued 


Table  4-5  Algorithm  Group  Definitions,  continued 


Lonwr  Diaplay  Prompt 

Upper  Otaptsy 
Range  of  Setting 
orSeloetion 

Panroetar 

Definition 

CONT2ALG, 

PD+Mfl 

PO  WITH  aUNUAL  RESET  Is  used  whenever 

oonllnusd 

integral  action  is  not  wanted  for  automatic  control. 

The  equation  is  computed  with  no  integral 
contrttxrtion.  The  MANUAL  RESET,  which  Is 
operator  adjustable,  is  then  added  to  the  present 
output  to  form  the  controller  output. 

Switching  between  manual  and  automatic  mode  will 
Old  be  bumpless. 

If  you  select  PD  with  Manual  Reset  you  can  also 
configure  the  following  variations 

•  PD  (Two  Mode)  control, 

•  P  (Sngte  Mode)  control. 

Set  Rate(D)  and/or  Reset  T1me{l)  to  0. 

Other  prompts  affected:  “MAN  SRSET” 

OUTOVRO 

OUTPUT  OVERRIDE  SELECT  •  This  selection  lets 
you  select  high  or  low  output  override. 

OISABL 

DISABLES  Output  Override 

HtSEL 

HIGH  SELECT  •  The  controller  win  select  the  higher 
of  output  1  or  output  2  and  direct  it  to  output  1  rear 
tenninals. 

LOSEL 

LOW  SELECT  •  The  oontrolier  win  select  the  lower  of 
output  1  or  output  2  and  direct  it  to  output  1  rear 
terminals. 

ATTENTION  1  unselecfed  output  will  track  the 

aeiected  output  within  5%  lo  tiiminato  windup  in  the 
unselected  direction. 

MP2ALG 

INPUT  2  ALGORITHM  lets  you  select  the  algorithm 

(notdispiayed  whan 
linput  2  is  (Ssabied) 

to  be  applied  to  input  2. 

NOTE:  AH  Input  2  algorithms  operate  in  engineering 
UNIS  except  for  teed  forward  and  genera)  math 
functions  which  operate  m  percent  of  range  units. 

NONE 

NONE  •  No  Input  2  algorithm  configured 

WAVG 

WEKjHTEO  average  -  When  you  configure  for 
Weighted  Average,  the  controller  will  combine  the 
two  inputs  and  compute  a  PV  for  the  control 
algonthn  from  the  loUowing  equation; 

Input  1 (K  X  Input  2) 

(1*K) 

Both  Inputs  must  have  the  same  range  in 
engineering  units. 

Table  4-S  continued  on  next  page 
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4.6  Algorithm  Data  Set  Up  Group,  continued 


Table  4-5  A1  gorithm  Group  Definitions,  continued 


Louver  Display  Prompt 

Upper  Display 

Range  of  S^ng 
or  Selection 

Paiwneter 

Definition 

INP2ALG 

continued 

RELHUM 

RELATWS  HUMIDITY  -  Input  1  reads  the  wet  bub 
temperature  Input  2  reads  the  dry  bub  temperature. 
Both  inputs  must  be  10O  ohm  RTD  inputs. 

The  controller  will  indicate  measured  Relative 
Humi($ty  as  a  Process  Variable  PV)  with  a  setpoint 
range  ot  0  to  100%  RH. 

FFVVRD 

MPUT  2  ALGORITHM  lets  you  select  the  algorithm 
to  be  applied  to  Input  2; 

FEEDFORWARD  •  Feedforward  uses  Input  2. 
following  a  Ratio  and  Bias  calculation  as  a  value 
summed  directly  with  the  PID  computed  output  value 
and  sent,  as  an  output  value,  to  the  final  control 
element  Applies  to  Loop  1  only. 

This  algorithm  will  only  function  in  automatic  mode. 

The  following  fomula  applies: 

Controltar  Output-  PID  Output  -«•  (tnput2  x  Ratto  ^  Bias) 

ADDER 

ADDER  WITHOUT  RATIO  AND  BIAS  •  The  foRowing 
formula  applies; 

PV  *  (Input  1  Bias)  ♦  Input  2 

SUBTRC 

SUBTRACTOR  WITHOUT  RATIO  AND  BIAS-  The 
following  fomnuta  applies: 

PV«  (Input  1  ♦  Bias)  -  Input  2 

SUMWRB 

SUMMER  WITH  RATIO  AND  BIAS-  The  tollowirg 
formula  apples; 

inl(EU)  -f  [ln2(EU)  times  R  plus  Bias) 

PV  ■  (Input  1  Bias)  (Input  2  x  Ratio  *  Bias) 

HISEL 

INPUT  HIGH  SELECT  WITHOUT  RATIO  AND  BIAS- 
This  selection  specifies  the  PV  as  the  higher  of  Input 

1  or  Input  2.  The  foHowIng  fomnula  apples; 

PV  •  Higher  of  (Input  1  *  Bias)  or  Input  2 

LOSEL 

INPUT  LOW  SELECT  WITHOUT  RATIO  AND  BIAS  - 
This  selection  spedfios  the  PV  as  the  lower  of 

Input  1  or  Input  2.  The  (oAowing  formula  apples; 

PV  ■  Lower  ot  (Input  1  *  Bias)  or  Input  2 

HiSELt- 

MPUr  HIGH  SELECT  PLUS  RATIO  AND  BIAS  •  This 
selection  specifies  the  PV  as  the  higher  of  Input  1  or 
Input  2.  The  following  formula  applies: 

PV  ■  KIghtrof  (Input  1  Bias)  or  (Input  2  x  Ratio  •»  Bias) 

LOSEL  > 

MPUT  LOW  SELECT  PLUS  RATIO  AND  BIAS  *  Ttiis 
selection  specifies  the  PV  as  the  lower  of  Input  i  or 
Input  2.  The  following  formula  applies; 

PV  •  Lower  Ol  (Input  1  *  Bias)  or  (Input  2  x  Ratio  ♦  Bias) 

Table  4-5  eonbmed  on  next  page 
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4.6  Algorithm  Data  Set  Up  Group,  continued 


Table  4-5  Algorithm  Group  Definitions,  continued 


Lowar  OlKiay  Pron^x 

UDoarlMfioiav 
Rang*  of  Sotting 
orSaloetlon 

Panmolar 

DoflnWon 

INP2ALG 

oontlnuad 

VMUL  DlV(notel) 

MULTIPUER  DIVIDER  WITH  SQUARE  ROOT  -  TTie 
followving  formula  appEes; 

ou_..,  /(■tputWfcMlxIInFUtaxRabo.aaa) 

^  (Input  2  X  Rato  4-  Bias) 

V  MULTIPLY 

INPUT 2  ALGORITHM  Ibts  you  select  the  algorithm 
to  be  applied  to  input  2: 

MULTIPUER  WITH  SQUARE  ROOT  -  Ttie  followtng  ' 
formula  apples;  j 

PV  ■  K^thfut  1  ♦  Ci«)  X  (Input  2  x  Rit")  ♦  Bias)  x (Inputs  x  Ratio  ♦  Biaa)  X  (PV  - PV  ) 

f 

MUL'i  OlV  j  MULTIPLIER  DIV0ER  •  Tbe  following  formula 

1  applies: 

H/  (Inrwt  1  *  fiiM)  X  (Input  3  x  Rado  .  Biaa) 

V  f  \  f  tOM  .  DU 

(Innut  2  X  Rate  4  B«a) 

PV  -Kx(ln 

MULTir-'.Y  j  MULTIPUER  -  TN“  following  formula  applies: 

put  1  4- Biu)x (Input 2 X Ratio. Biaa) X (Input 3 xRado. Biaa)  X(PVhi  -PV^q)  ' 

Where;  K  ■  0.001  to  9  999  (configureWe) 

PV  Hi  and  PV  Up  ara  conligurabla  over  a  range  of 
-999  to  9399 

FFWRD2 

FEEDFORWARD  FOR  LOOP  2  •  This  algorithm  uses 
input  2,  toflowfng  a  Ratio  and  Bias  calculation  as  a 
value  summed  direcby  with  the  PtO  computer  value 
and  aent,  as  an  output  vaJua,  to  the  final  control 
element.  This  algorithm  can  only  be  used  in 
autonv.(ic  mode. 

CARS  A 

CARBON  POTENTIAL  A  •  Make  this  selection  H  you 
have  a  Cambridge  or  Marathon  monitor  type 

Zirconium  Oxide  sensor  as  a  second  Input.  { 

C^RBB 

CARBON  POTENTIAL  B  •  Make  this  selection  it  you  1 
have  a  Coming  type  Zirconium  Oxide  sensor  as  Input  | 

2.  This  algorithm  recpjim  8  a  temperature  range  for 

Input  1  within  the  region  of  140C  to  2000*F.  | 

CARBC 

i 

1 

CARBON  POTENTIAL  C  •  Make  this  selection  If  you  | 
have  an  A.A.C.C.  type  Zirconium  Oxide  sensor  as 

Input  2.  This  algorithm  requires  a  temperature  range 
lor  Input  1  within  the  region  of  1400  to  2000®F. 

CARBD 

CARBON  POTENTIAL  D>  Make  this  selection  If  you 
have  a  Bartser  Coleman,  MacOhui,  or  Bricesco 

Zirconium  Oxide  sensor  as  Input  2.  This  algorithm  : 
requires  a  temperature  range  for  Input  t  within  the  1 
region  of  1400  to  2000*F.  | 

Table  4-5  continued  on  next  page 
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4.6  Algorithm  Data  Set  Up  Group,  continued 

Table  4-5  Algohdiun  Group  Definitions,  continued 


Laww  Display  Prompt 

Upper  Oispiay 

Range  of  Setting 
or  Selection 

Parameter  j 

E)eflnltion 

INP2ALG 

oonilnued 

FCC 

CARBON  POTENTIAL  FCC  •  Make  this  selection  if 
you  have  a  Furnace  Controls  Corp  Accucart  type 
Zirconium  Oxide  sensor  as  Input  Z.  TTiis  algorithm 
requires  a  temperature  range  for  Input  1  within  the 
region  of  1400  to  2000*F. 

INPUT  2  ALGORITHM  lets  you  select  the  algorithm 
to  be  applied  to  input  2.: 

OyC/GB4 

PERCENT  OXYGEN  RANGE  •  Make  thio  selection  if 
you  are  using  a  Zrconium  Oxide  C^cygen  Probe  as  a 
second  input  to  measure  Percent  of  Oxygen  in  a 
range  of  0  to  40  %  Og.  This  algorithm  requires  a 
temperature  range  for  Input  1  witNn  the  region  of 

800  to  3000*F. 

DEWPOINT 

DEWPOINT  OF  CARBON12JNG  ATMOSPHERE  • 

Use  this  selection  If  you  are  using  any  Zroonium 

Oxide  Carbon  Probe  as  a  second  input  and  you  want 
to  measure  the  atmosphere  in  terms  of  Dewpoint. 

The  range  is  -60  to  1 00‘‘F  or  -48  to  38*C.  This 
algorithm  requires  a  temperature  range  for  input  1 
within  the  region  of  1 0OO  to  2200^F. 

ATM  PRESS 

ATMOSPHERIC  PRESSURE  COMPENSATION'  is 
only  applicable  for  Input  2  aigorltiim  *REL  HUM* 
(Relative  Humidity).  Enter  the  value  of  the 
atmospheric  pressure  of  the  process. 

PCTCO 

PERCENT  CARBON  >  Only  appGcable  tor  Input  2 
Carbon  Potential  algorithms.  Entsrthe  value  in 
percere  carbon  monoxide  that  is  appicabie  for  the 
enriching  gas  used  in  fractionatform. 

For  example: 

Natural  Gas  ■  20.0%  CO,  then  make  the  setting 

0.200 

Propane  Gas  «  23.0%  CO,  then  make  the  setting 
0.230 

Table  4~5  continued  on  next  page 


9/94 


UDC5000  Universal  Digital  Corrrolier  Pfoduct  Manual 


91 


4.6  Algorithm  Data  Set  Up  Group,  continued 


Table  4-5  Algorithm  Group  Defioitioos,  continued 


LowarOiaptay  Prompt 

upper  Oiapiay 
Range  of  Setting 
or  Selection 

Parameter 

Oeflnition 

MP2ALQ 

oontinuad 

MATHK 

INPUT  2  ALGORITHM  lets  you  select  the  algortthm 
to  be  applied  to  input  2.; 

K  CONSTANT  FOR  WEIGHTED  AVERAGE  OR 

MATH  SELECTIONS  •  Onty  appIcaWe  for  Input  2  ' 

algorithms  *W  AVG',  or  Math  selections  MULT,  j 
V  MULT  DIV,  -MU  DIV-.  or  MULT.  ' 

When  weighted  average  input  Is  configured,  the  j 
controller  wilt  oombine  the  two  inputs  and  compute  a  , 
PV  tor  the  control  algorithm  from  the  foltowlng 
equation: 

lnput1*{Kjilnput2) 

(1*K) 

K  Range  0.001  to  9.999 

When  a  math  selection  Is  configured,  the  controller 
win  maka  a  calculation  resulting  in  a  derived  PV.  See 
previous  pages  tor  formulas. 

Vmu  OIV 

vmult 

MUDIV  1 

MULT  1 

The  K  value  is  a  oonfigurcble  oonstara  which  is  used 
(along  with  oordigurable  PVhi  and  PVlo  valuesi  to 
enable  the  Math  Equation  to  caiculale  the  proper 
rumertcal  value  In  engineering  units.  Its  value  is 
oonflgurabie  from  0.001  to  0  J99 

Input  3  apples  when  enabled  and  not  confli^ijrBd  for 
Feedtpiward  or  Remote  SetoolnL  otherwise  the 
value  it  entered  at  1.0  and  does  not  inlluence  the 
calculation. 

PCTH2 

PERCENT  HYDROGEN  •  Only  applicable  tor  inpi.rt  2 
algorithm.  Enter  the  value  of  percent  Hydrogen  that 
is  aooBcabie. 

Range  - 1  to  99  {%H2) 

Continued  on  next  page 
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Algorithm  Data  Set  Up  Group,  continued 


Table  4>S  Algoridun  Group  Definitions,  continued 


Lower  Display  Prompt 

Upper  Display 
Rang*  of  Setting 
orSslection 

Parsmaiar 

Detinition 

t4P3ALG 

INPUTS  ALGORITHM  lets  you  select  the  algorithm 
to  be  applied  to  Input  3.  All  third  Input  algorithms 
operate  in  Engineenng  units  except  Feedforward 
which  operates  in  percent  of  range. 

FFWRD 

FEEDFORWARD  •  Feedforward  uses  Input  3, 
following  a  Ratio  and  Bias  caiailation  as  a  value 
summed  directly  with  the  PID  computed  output  value 
and  sent,  ss  an  output  value,  to  the  final  control 
element.  Applies  to  Loop  1  only. 

This  algorithm  will  only  function  in  autornatic  mode. 

The  following  formula  applies: 

Controller  OutpulB  PID  Output  4  (Inputs  xRa:io«- Bias)  | 

SUMWRB 

SUMMER  WITH  RATIO  AND  BIAS-  The  following 
formula  applies; 

PV  >  (Input  1  4-  mi  Bias)  4  (Input  3  x  INSRmIo  4  WSBias) 

HISEL-r 

INPUT  HIGH  SELECT  PLUS  RATIO  AND  BIAS  -  This 
seledion  specifies  the  PV  as  the  Ngherof  Input  1  or 
Inputs.  The  fonowing  formula  applies; 

PV  •  Hightr  of  (input  1 4  Bias)  or  (Input  3  x  Ratio  4  Bas) 

LO  SEL  4 

INPUT  LOW  SELECT  PLUS  RATIO  AND  BIAS  •  This 
selection  speofieg  the  PV  as  the  lower  of  Input  1  or 
Inputs.  The  folowing  formula  applies; 

PV  •  Lower  of  (Input  1  4  Bias)  or  (Input  3  x  Ratio  4  Bias) 

FFWRD  2 

FEEDFORWARD  FOR  LOOP  2  •  This  aigorfthm  uses 
Input  3,  toRoMng  a  Ratio  and  Bias  caicuiaiion  as  a 
value  sumnted  directly  with  the  PID  computer  value 
and  sent,  at  an  output  value,  to  the  final  control 
element.  This  aigotithm  can  only  be  used  in 
automatic  mode. 

PVHI 

-^99  to  9999 

PROCESS  VARIABLE  HIGH  RANGE  FOR  SECOND 
OR  THIRD  INPUT  ALGORITHM  •  Orriy  vplicable  for 
Input  2  and  3  algorithms  'SUMMER', 

•SUBTRACTOR',  ’INPUT  HI/LO'  or  one  of  the 
general  math  functions. 

PVLO 

-499  to  9999 

PROCESS  VARIABLE  LOW  RANGE  FOR  SECOND 
OR  THIRD  INPUT  ALQORfTHM  •  OrVy  app&cable  for 
Input  2  and  3  algorithms  ’SUMMER*, 

•SUBTRACTOR-,  ’INPUT  Hl/LO’  or  one  of  the 
general  math  functions. 
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4.7  Output  Algorithm  Parameters  Set  Up  Group 


Introduction  This  data  deals  with  various  output  types  in  the  controller,  the  Reby  State, 

and  the  Current  Duplex  functionality. 


Alportyin  giotf)  Table  4-6  lists  all  the  function  prompts  in  the  "Output  Algorithm"  setup 

group  and  their  definitions. 


Table  4-6  Output  Algorithm  Group  Definiriens 


Lower  Otipiity  Prompt 

- 

UpparDiaplay 
Rango  of  Setting 
orSalacUon 

Paramty 

DaflnMon 

OUTALO 

The  OUTPUT  ALGORITHM  lets  you  select  the  type 
of  output  you  want 

TWE 

RELAY  SIMPLEX — This  Output  algorithm  uses  one 
SPDT  relay  for  Time  Proportional  Control.  Its 
normally  open  (NO)  or  normally  closed  (NC)  contacts 
art  selected  by  positioning  an  internal  jum^r.  See 
Section  2  •  Installation. 

Other  prompts  affected:  “OUT  HYST*. 

CURRNT 

CURRENT  SIMPLEX  — ■  Type  of  output  using  one 

410  20  inA  signal  that  can  be  fad  into  a  positive  or 
negative  grounded  bad  of  0  to  1000  ohms.  The 
signal  can  be  re-calibrated  tor  any  desired  range  from 

4  to  20  mA  tor  0  to  lOOVa  output. 

posrrw 

POSITION  PROPORTIONAL  SIMPLEX  •  This  t)pe  Of 
output  uses  two  SPDT  relays  and  a  motor  which  has 
a  100  to  1000  ohm  feedback  sidewire. 

Other  prompts  affected:  “DEADBAND* 

TMED 

TIIC  DUPLEX — This  Output  algoifthm  uses  two 
SPDT  relays  for  Time  Duplex  Proportional  Control. 

It  normally  open  (NO)  or  normaly  closed  (NC) 
oontacts  are  selected  by  positioning  an  Internal 
lumper.  See  Section  2  •  instaltation. 

Other  prompts  affected:  WT  Hvsr  &  “DEADBAND*. 

CURD 

CURRENT  DUPLEX  is  similar  to  current  simplex  but 
uses  a  second  current  output.  The  second  output  is 
usually  scaled  so  that  zero  and  span  correspond  with 
0*4  and  50%  output  (cool  zone).  When  the  output  is 

0  to  50%,  the  oontroOer  uses  tuning  parameter  set 
#2.  when  the  output  is  50  to  100%  1  uses  set  #1 . 

Other  prompts  affected:  “4-20  RNQ' 

Auxilary  Output  must  be  oonfigured  for  “OUTPUT. 

CURT! 

CURRENT/TIME  DUPLEX  (RELAY  «  HEAT)  Is  a 
variation  of  cbplex  with  current  active  for  0  to  50% 
output  (tuning  set  2)  and  Time  Is  active  50  to  100% 
output  (tuning  set  1).  Other  prompts  affected:  “4-20 
RNG*.  “OUT  HYST,  and  “DEADBAND- 

ncuR 

TIME  CURRENT  DUPLEX  (REUY3«  COOL)  is 
similarb  “CUR-Tr  except  that  current  1$  active  for  50 
to  100%  and  Time  Is  active  for  0  b  50%.  Other 
prompts;  “4-20  RNG*.  “OUT  HYST,  and  “DEADBAND* 

Table  4-6  contiAued  on  next  page 
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4.7  Output  Algorithm  Data  Set  Up  Group,  continued 


Table  4-6  Output  Algorithm  Group  Definitions,  continued 


Lower  Dispiay  Prompt 

Uppor  Display 
Range  of  Setting 
or  Selection 

Parameter 

Definition 

4*20  RNQ 

CURRENT  DUPLEX  RANGE  ALGORITHM  —  Used 
with  Output  Algorithm  selections  "CUR-D,* 
•CUR-Tr.OfTI-CUR.’ 

SOPCT 

CURRENT  DUPLEX  RANGE  (SPLIT)  For  ’CUR  D* 
this  enables  the  normal  control  cur.ent  output  to 
provide  Its  full  4»20mA  range  for  50%  to  100% 
Output  change.  This  current  duplex  requires  that 
the  Auxiliary  output  provides  cool  control  which  is 
normally  configured  to  provide  4>20mA  over  0-50% 
of  output.  To  enable  this,  "OUTPUT  ‘  must  be 
selected  for  Auxiiia^  Ou^t. 

100PCT 

CURRENT  DUPLEX  RANGE  (FULL)  enables  the 
nomtal  control  cun^nt  output  to  provide  duplex 
control  over  0  •  100%  of  the  controller  output  by 
providing  coot  control  over  4-12  mA  and  Heat 
control  over  12-20  mA.  Auxiliary  output  is  not 
required  for  this  type  of  duplex  operation. 

OUTALG2 

The  OUTPUT  ALGORITHM  lets  you  select  the  type 
of  output  you  want  lor  the  steond  control  loop 

See  "OUTALG*  for  definitions. 

NONE 

NONE  •  No  selection 

TIME 

CURRNT 

Sec  OUT  ALG  for  deflnlilons 

CUR  71 

TIME  CUR 

CURD 

ATTENTION  pgjgy  Duplex,  Position  Proportional, 
and  Current/Aux  duplex  are  not  allowed  on  the 
second  control  loop. 

RLY  STATE 

DIGITAL  OUTPUT  STATUS  AT  0%  OUTPUT  • 
allows  the  following  selections: 

tOF  20F 

lOF  20F  Relay  1  de-energired 

Relay  2  de>energlzed 

ION  20N 

ION  20F  Relay  1  energized 

Relay  2  de-energized 

10F  20N 

lOF  20N  Relay  1  de-«ne^zed 

Relay  2  energized 

ION  20F 

ION  20N  Relay  1  energized 

Relay  2  energized 

ATTENTION  y^jjg  configured  for  Tlmo 

Duplex  or  Position  Proportional,  Relay  2  is  always  de¬ 
energized. 
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4.8  Input  1  Parameters  Set  Up  Group 


Mroduetion  These  are  the  parameters  required  for  Inputs  1 :  actuadon,  transmitter 

characterization,  high  and  low  range  values  in  engineering  units.  Bias, 
Filter,  and  Burnout. 


Input  1  grot|)  prompts  Table  4-7  lists  all  the  function  prompts  in  die  Input  1  setup  group  and  their 
definitions. 


Table  4-7  Input  I  Group  dednitions 


LOMsr  Display  Prompt 

Upper  Display 
F^gs  of  Setting 
orSelectlen 

Parameter 

Definition 

WITYPE 

INPUT  1  ACTUATION  TYPE  -  This  setectiDn  determines 

what  actuation  you  are  going  to  use  for  input  one. 

BTC 

106  10  3300*F 

41  to  1I16*C 

ETCH 

EtWAMBOUpeheh 

-4S4  10  1t32*F 

-270  to  lOOO'C 

ETCL 

Etwraaeoupetaw 

-200  to  1100^ 

-120  to  503*C 

JTCH 

JtMmooauptehig^ 

0  10  1«0*F 

-11  to  I71*C 

JTCL 

JtWtTMeBUpklM 

23  to  770*F 

-7  to  410*C 

KTCH 

KlMnwooupeiigh 

0  to  2400*F 

-It  to  1316^ 

KTCL 

KtMrrweeupitiMt 

-M  to  1000T 

-29  to  S38*C 

NNMH 

MNMo  twmecDupe  ligh 

32  to  2SOO*F 

0  to  137fC 

NNML 

MMM)  IwnraecupM  IM 

32  10  12«>*F 

0  to  <t2*C 

MCTC 

MraS-Nal  tMnnocsupl* 

0  10  2372*/ 

-17J  to  1300*0 

RTC 

RlwmocM^ 

0  10  3100*F 

•11  to  1704*C 

STC 

StimoeBupl* 

0  10  3100^ 

-10  to  17Dt*C 

TTCH 

Ttxnnoaewpltligp 

-300  10  700*F 

-134  to  371*C 

TTCL 

Tetmaooupeiw 

-200  to  wrF 

-129  10  3irC 

WTCH 

WSW3S  high 

0  to  4200*F 

-19  10  3318*C 

WTCL 

WSW28  tNnnocsutto  IM 

0  10  2340*F 

-13  to  1227% 

100  PT 

lOOOhm^nO 

-300  to  tOPF 

-134  to  432*C 

100  LO 

lOOOrm  >1)70 

0  to  300*F 

-11  to  14t*C 

200PT 

aOOOhtn-ATC 

•ODObRXrF 

-114  to  43rC 

500  PT 

SaOChn^RTO 

-300  to  aXTF 

-114  to  432C 

RAOIAM 

rWitnttie  (RH) 

1400  to  3400*F 

790  to  IITI'C 

4-20mA 

4lD20UUt«nvi 

10M 

OtotOUliivolB 

10-50M 

lOMSOUilweis 

0-5 

OtsS  VMi 

1-5  V 

leSVols 

0-10  V 

0  tt  to  Vota 

Table  4-7  coniinutd  on  nm  page 
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4.8  Input  1  Parameters  Set  Up  Group,  continued 


Table  4-7  Input  IGroup  definitions,  continued 


L0Mer  Display  Prompt 

Upper  Display 

Range  of  Setting 
or  Selection 

Parameter 

Definition 

XMITTERI 

BTC  STC 

ETCH  TTCH 

ETCL  TTCL 

JTCH  WTCH 

JTCL  WTCL 

KTCH  100  PT 

KTCL  500  PT 

I^H  100  LO 

NNM  L  200PT 

NICTC  UNEAR 

RTC  SQROOT 

TRANSMITIER  CHAR  ACTERCATION — This 
selection  lets  you  Instruct  the  oontrolkirto 
characterize  a  linear  input  to  represent  a  non-linear 
one. 

NOTE;  Prompt  only  appears  when  a  linear  actuation 
is  selected  at  prompt  ‘IN1  TYPE". 

FOR  EXAMPLE:  If  input  1  is  a  4  to  20  mA  signaf,  but 
the  signal  represents  a  typo  *K’  thermocouple; 
select  "K  TO  H*  and  the  controller  will  characterize 
the  4  to  20  mA  signal  so  that  it  is  treated  as  a  type  *K' 
thermocouple  input  (high  range). 

Parameter  definitions  are  the  same  as  shown  in 

Lower  Di^lay  Prompi  "INI  TYPE’ 

MINI 

-999  to  9399 
in  Engineering  units 

INPUT  1  HIGH  RANGE  VALUE  In  engineering  units. 
Available  only  if  Linear  or  Square  Root  transmitter 
characterization  is  selected. 

Scale  the  #1  input  signal  to  the  display  value  you 
want  tor  100%. 

EXAMPLE; 

Actuation  (Input)  •  4  to  20  mA 

Process  Variable  *  Flow 

Range  of  Flow  -  0  to  250  Galkin 

High  Flange  display  value  »  250 

Low  Range  dlR^y  value  -  0 

Then  20  mA  •  250  Gal'Min 

Tha  control  setpoint  will  be  limited  by  the  range  of 
units  selected  here. 

IN1LO 

•99910  9999 
in  Engineering  units 

MPUT 1  LOW  RANGE  VALUE  In  engineering  units. 
Available  only  if  Unear  or  Square  Root  transmitter 
characterization  is  selected.  Scale  the  «i  Input  signal 
to  the  display  value  you  want  for  0%.  See  example 
on  previous  page.  The  control  setpoint  for  input  i  win 
be  Imited  by  the  range  of  units  selected  here. 

BIAS  INI 

-999  to  9999 

BIAS  ON  INPUT  1  -  Bias  is  used  to  compensate  the 
Input  tor  drill  of  an  input  value  due  to  deterioration  of 
a  aenaor,  or  some  other  cause. 

Select  the  bias  value  you  want  on  the  Input 
designated. 

FILTER  1 

0  to  120  seconds 
Nofiker-O 

FILTER  FOR  INPUT  1  •  A  software  dighal  filer  Is 
provided  tor  the  Input  designated  to  smooth  the 
input  signal.  You  can  configure  the  first  order  lag  time 
constant  from  1  to  120  seconds.  If  you  do  not  want 
filtering,  enter  0. 

CofUiwt/  on  next  page 
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4.8  Input  1  Parameters  Set  Up  Group,  continued 


Table  4-7  Input  1  Group  definitions,  continued 


Lowor  Diaplay  Prompt 

Upper  DIapiay 
Range  of  Setting 
or  Selection 

Paramtfer 

DalMtlon 

BURNOUT1 

BURNOUT  PRCTECDON  (SENSOR  BREAK) 
provides  most  input  types  with  upscale  or  downscale 
protection  if  the  ir^  fails. 

1-5V,  0-1 OV,  or  4-20inA  inputs  require  no  burnout  or 
'NONE*  selection. 

NONE 

NO  BURNOUT — Pre-configured  Failsafe  output 
applied  If  tailed  input  is  detected.  Error  message 
iNPUn  FAIL*  is  flashed  an  the  lower  display 
Intermitlently  every  10  seconds. 

UP 

UPSCALE  BURNOUT  wfli  make  the  PV  signal 
increase  to  full  scale  when  a  sensor  tails,  and  flash 
*INPUT1  FAIL*  on  the  lower  display  Intermittentty 
every  10  seconds. 

The  controller  remains  in  Automatic  control  mode 
and  adjusts  the  controltar  output  signal  In  response 
to  the  full  scale  PV  signal  develop^  by  the  Burnout 
circuitry. 

DOWN 

DOWNSCALE  BURNOUT  will  make  the  PV  signal 
decrease  to  the  lower  range  value  when  a  sensor 
tails,  and  flash  'INPUTi  FAIL*  on  the  lower  display 
intermittently  every  10  seconds. 

The  controller  remains  in  Automatic  control  mode 
and  adjusts  the  controller  ou^iut  signal  in  response 
to  the  xeto  percent  PV  aigral  developed  by  the 

Burnout  circuitry. 

NOTE;  For  no  Bumevt,  Le.  *Nen«,*to  funeiion  pmperfy  on 
a  440MA  input,  Swre  murt  be  a  dropping  resistor  directly 
across  ths  vtpvrisrminals  (i  e.,  not  rernote),  then  the  unit 
can  detect  the  *zero*  votsge  that  occurs  when  the  4-20 
nA  line  is  opened. 

EM1SSIV1 

1 

0.01  to  1.00 

EMSSIVITY  Is  a  correction  factor  appied  to  the 
Radiamato  input  signal  that  is  the  ratio  of  the  actual 
energy  emitted  from  the  target  to  the  energy  which 
would  be  emitted  if  the  target  were  a  perfect  radator. 
Available  only  for  'Radiamatic*  inputs. 
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ln(XM  2  ORX|>  prompts 


Table  4-8  Input  2  Group  Defuddons 


4.9  Input  2  Parameters  Set  Up  Group 


These  are  die  parameters  required  for  input  2:  actuadon.  transmitter 
chaiactcTuation,  high  and  low  range  values  in  engineering  units,  Ratio, 
Bias,  Filter,  Bumoutand  Emissivity. 

Table  4*8  lists  all  the  function  prompts  in  the  Input  2  setup  group  and  their 
definidons. 


Table  4-8  cominued  on  lu^xt  page 
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4.9  Input  2  Parameters  Set  Up  Group,  continued 


Table  4-8  Input  2  Group  Definitions,  continued 


Lower  Display  Prompt 

Upper  Display 
Range  of  Setting 
orSelaction 

Parameter 

Definition 

X]yinrTER2 

BTC  STC 

ETCH  TTCH 

ETCL  TTCL 

JTCH  WTCH 

JTCL  WTCL 

KTCH  100  PT 

KTCL  500  PT 

NNMH  100  LO 

NNM  L  200PT 

NICTC  LINEAR 

RTC  SOROOT 

TRANSNITTEfl  CHARACTERIZATION  —  This 
selection  let;  you  Instruct  the  controller  to 
characterize  a  linear  input  to  represent  a  non-Hnear 
one. 

NOTE:  Prompt  only  appears  when  a  Bnear  actuation 
is  selected  at  prompt  ‘IN2  TYPE’. 

FOR  EXAMPLE:  If  input  1  is  a  4  to  20  mA  signal,  but 
the  signal  represents  a  type  K*  thermocouple; 
select  “K  TC  H*  and  the  oontroVerwill  characterize 
the  4  to  20  mA  signal  so  that  it  is  treated  as  a  type 'K* 
thermocouple  input  (high  range). 

Parameter  definitions  are  the  same  as  shown  in 

Lower  Display  Prompt  INZ  TYPE* 

M2  HI 

-999  to  9999 
in  Engineering  units 

MPUT2  HIQH  RANGE  VALUE  in  engtneortng  units  is 
displayed  for  Input  2  but  can  only  be  configured  for 
linear  or  square  root  only.  Scale  the  *2  Input  signal 
to  the  display  value  you  want  for  lOO*/». 

IN2LO 

-999  to  9999 
in  Engineering  units 

INPUT  2  LOW  RANGE  VALUE  M  engineerlno  units  is 
displayed  tor  Input  2  but  can  only  be  configured  lor 
linear  or  square  rooLoniy.  Scale  the  #2  In^  signal 
lotht  (SspUy  value  you  want  tor  0%. 

RATIO  2 

-20.00  TO  +20.00 

MPUT2  RATIO  VALUE- Used  when  Input2 
operates  as  a  remote  setp[olnL  prompt  *RSP*.  This 
ratio  value  can  be  appfed  to  the  remote  setpoint.  It 
establishes  the  correct  relationship  between  the 
remote  setpoint  and  the  Input  2  signal  applied 
according  to  the  formula; 

(RATIO  X  INPUT  2)+  BIAS  -  REMOTE  SETPOINT 

BUSUNTT 

ENGR 

PCT 

BIAS  UNITS  •  expressed  in: 

ENQR  •  Enginee^  Units 

PCT  -  Percent 

BIASIN2 

-999  to  9999 
in  Engineering  units 

INPUT  2  BIAS  VALUE  -  Used  when  Input  2  operates 
as  a  remote  setpoint,  prompt  ‘RSP*.  Bias,  together 
with  ratio,  establishes  the  correct  relationship 
between  the  remote  setpoint  and  the  Input  2  signal 
appEed  according  to  the  formula; 

(RATIO  X INPLTT  2K  BIAS  .  REMOTE  SETPOINT 

FILTER  2 

0  to  120  seconds 

No  fitter  a  0 

. 

FILTER  FOR  INPUT  TWO — A  software  dgftal  filer  is 
provided  for  Input  2  to  snvoth  the  input  signal.  You 
can  configure  the  first  order  lag  constant  from  1  to 

120  seconds.  If  you  do  not  want  filtering,  enter  0. 

Table  4-8  continued  on  neja  page 
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4.S  Input  2  Parameters  Set  Up  Group,  continued 


Table  4*8  Input  2  Group  Definitions,  continued 


Idwn'’ Display  Prompt 

Upper  Display 

Ra^  of  Setting 
or  Selection 

BURNOUT2 

NONE 

UP 

DOWN 

EM1SSIV2 

O.Ot  to  1.00 

Parameter 

Deflnttlon 


BURNOUT  PROTECTION  (SENSOR  BREAK) ' 
provides  aD  input  types  with  upscaJe  or  downscale 
protection  if  the  in^  fails. 

NO  BURNOUT  •  Failsafe  output  applied  forfaited 
input  but  not  out  of  range. 

UPSCALE  BURNOUT  -  wilt  make  the  Indicated  PV 
signal  increase  when  a  sensor  fails,  and  flash  in  the 
upper  display.  Do  not  use  for  Linear  Input. 
DOWNSCALE  BURNOUT  •  wiO  make  the  indk:ated 
PV  signal  decrease  when  a  sensor  fails,  and  flash  the 
upper  display.  Do  not  use  for  Linear  Input. 


EMISSIVITY  FOR  (RH)  RADtAMATIC  INPUTS  •  A 
radamatic  pyrometer  converts  radiant  energy  emitted 
by  a  target  Into  electrical  energy.  Emtesivity  is  a 
correction  facmr  apptied  to  the  radiamatic  input  signal 
that  is  the  ratio  of  the  actual  energy  emitted  from  the 
target  to  the  energy  which  would  be  emitted  If  the 
target  were  a  perfect  radiator. 

Only  available  on  Input  2  *RM*  Radiamatic. 
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4.10  Input  3  Parameters  Setup  Group 


Mroduetion  These  ait  the  parameters  required  for  input  3:  transmitter  charaaerization, 

high  and  low  range  values  in  engineering  units.  Ratio,  Bias,  and  Filter. 


Input 2  oratfi  prompts  Table  4-9  lists  all  the  function  prompts  in  the  Input  3  setup  group  and  their 

definidons. 


Table  4-9  Input  3  Group  Definitions 


LowMT  Diiptay  Prompt 

Upper  Display 
Rings  of  Setting 
or  Selection 

Parameief 

Deflnttlon 

XMITTERa 

BTC  STC 
ETCH  TTCH 
ETCL  TTCL 
JTCH  WTCH 
JTCL  WTCL 
KTCH  100  PT 
KTCL  500  PT 
NMulH  100  LO 
NNML  2C0PT 
NCTC  LINEAR 
RTC  SQROOT 

TRANSMITTER  CHARACTERIZATION —This  selection  lets 
you  .'nstmet  the  controller  to  charactetlz:  a  linear  input  to 
represent  a  non-inear  one. 

FOR  EXAMPLE:  II  input  1  is  a  ^  lo  20  mA  Signal,  but  the 
signal  represents  a  t^e  ‘K*  thermocouple:  select  *K  TC  H* 
and  the  controller  will  characterize  the  4  to  20  mA  signal  so 
that  It  is  treated  as  a  type  'h<*  thennocci^iie  input  (high 
range). 

iroHi 

-99910  9999 
in  Engineering 
units 

MPUT3  HIGH  RANGE  VALUE  in  engineerfng  units  is 
displayed  lor  Input  3  but  can  only  be  oonfigured  for  linear  or 
square  root  only.  Scale  the  #3  input  signal  to  the  display 
value  you  want  for  100*4. 

IN3LO 

-99910  9999 

In  Engineering 
units 

INPUT  S  LOW  RANGE  VALUE  In  engineering  units  Is 
displayed  for  Input  3  but  can  only  be  ooiSigured  lor  linear  or 
iquare  root,oniy.  Scale  the  #3  input  signal  to  the  display 
value  you  want  lor  0%. 

RATIOS 

-20.00  TO 
•r-20.00 

0IPUT3RAT1O  VALUE  -  used  when  inpul  3  operates  as  a 
remote  setpoint.  This  ratio  value  can  be  appied  to  the 
remote  setjxint.  It  estabishes  the  coma  relationship 
between  the  remote  setpoint  and  the  input  3  signal  appied 
•ocording  to  the  tormula: 

(RATIO  X  INPUT  3)  +  BIAS  -  SETPOINT 

BIAS  INS 

-999  to  9999 
in  Engineering 
units 

INPUT  3  BIAS  VALUE  -  used  when  input  3  operates  as  a 
remote  setpoint.  Bias,  together  with  Ratio  establishes  the 
correct  relationship  between  the  remote  setpoint  and  the 
input  3  signal  appied  according  to  the  formula: 

(RATIO  X  INPUT  3)  +  BIAS  -  SETPOINT 

FILTERS 

0  to  120  seconds 
No  filler  •  C 

RLTER  FOR  MPUT  3 — A  software  dgital  filter  is  previded  for 
input  3  to  smooth  the  input  signal.  You  can  configure  the  first 
order  lag  constant  from  t  to  120  seconds.  If  you  do  not  want 
filtering,  enter  0. 
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4.11  Control  Parameters  Set  Up  Group 


IntreducOon  The  functions  listed  in  this  group  deal  with  how  the  Single  Loop  Process 

Controller  or  Loop  I  of  a  Two  Loop  Process  controller  will  control  the 
process  including:  Number  of  tuning  parameter  sets,  Setpoint  source. 
Tracking,  Power-up  recall.  Setpoint  limits.  Output  direction,  rate  and  limits. 
Dropoff,  Deadband  and  Hysteresis. 

Control  gioup  prannpts  Table  4-10  lists  all  tlie  function  prompts  in  the  Control  setup  group  and  their 
definitions. 


Table  4-10  Control  Group  Definitions 


LoworDl^ilay  Pionipl 

Upper  Display 

Range  o  Setting 
or  Selection 

Peretneter 

Derflnitlon 

PIOSETS 

NUMBER  OP  TUNING  PARAMETER  SETS — This 
selection  lets  you  choose  one  or  two  sets  of  tuning 
constants  (gain,  rate,  and  reset). 

10NLY 

ONE  SET  ONLY  —  Only  one  set  of  tuning 
parameters  Is  available.  Configure  the  values  for 

Gain  (proportional  band). 

Rate, 

Reset  Time,  and 

Cycle  Time  (if  time  proportional  is  used). 

SKliYBO 

TWO  SETS  KEYBOARD  SELECTABLE  —  Two  sets 
of  tuning  parameters  can  be  configured  and  can  be 
selected  at  the  operator  interface  or  by  using  the 
Digital  Inputs. 

Press  LOWRDISP  key  until  you  see ‘PID  SETf 
or  'PID  SET2*  to  switch  between  sets.  Configure  the 
values  for 

Gain,  Rate ,  Reset.  Cycle  Time 

Gain  *2,  Rate  #2,  Res€it#2,  Cycle#2  Time 

See  Subsection  5.10  for  procedure. 

2PVSW 

TWO  SETS  PV  AUTOMATIC  SWITCHOVER  — 

When  the  process  variable  is  GREATER  than  the 
value  set  at  prompt  'SW  VALUE*  (Switchover  Value), 
the  controller  wilt  use  Gain,  Rate,  Reset,  and  Cycle 
Time.  The  active  PtO  SET  can  be  read  In  the  lower 
display. 

When  the  process  variable  is  LESS  than  the  value 
set  at  prompt  'SW  VALUE,'  the  controller  will  u.se 

Gain  «2.  Rale  #2,  Reset  *2,  and  Cycle  #2  Time.  The 
active  PID  SET  can  be  read  in  the  lower  display. 

Other  prompts  affected:  SW  VALUE 

2SP  SW 

TWO  SETS  SP  AUTOMATIC  SWITCHOVER  — 

When  the  setpoint  Is  GREATER  than  the  value  set  at 
prompt  "SW  VALUE*  (Switchover  Value),  the 
oontroRerwil)  use  Gain.  Rate,  Reset,  and  Cycle. 

When  the  setpoint  is  LESS  than  the  value  sot  at 
prompt  "SW  VALUE,"  the  controller  will  use  Gain  #2. 
Rate  «2.  Reset  #2,  and  Cycle  #2. 

Other  prompts  affected:  SW  VALUE 

Table  4-10  continued  on  next  page 
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4.11  Control  Parameters  Set  Up  Group,  continued 


Table  4>I0  Control  Group  Definitions,  continued 


Lower  Olapiay  Prompt 

Upper  Display 
Range  of  Setting 
or  Selection 

Parameter 

Definition 

SW  VALUE 

Value  in  engineering  urits 

AUTOMATIC  SWITCHOVER  VALUE  —This  Is  the 
value  of  Process  Variable  or  Setpoint  at  which  the 
controller  will  switch  from  Tuning  Constant  Set  #2  to 
Set  #1.  Only  appears  when  PID  SETS  selections 
•2PV  SW  or  •2SP  SW  are  selected. 

LSP'a 

LOCAL  SETPOINT  SOURCE —This  selection 
determines  what  your  locai  setpoint  source  will  be; 

One  local  or  Two  local.  Toggled  by  SP1/SP2  key. 

lONLY 

LOCAL  SETPOINT — The  setpoint  entered  from  the 
keyboard. 

TWO 

TWO  LOCAL  SETPOINTS —This  selection  lets  you 
switch  between  two  local  setpoints  using  the 
(SP1/SP21  key. 

THREE 

THREE  LOCAL  SETPOINTS  —  Setpoint  3  toggled 
by  IrspI  key,  LSP  3  Is  muhjally  exetrsive  with  RSP 
or  Internal  Cascade. 

RSP  SOURC 

REMOTE  SETPOINT  SOURCE —this  selection 
determines  what  your  remote  setpoint  source  will  be 
when  toggled  by  the  RSP  key  or  Digital  Input. 

NONE 

M2 

NONE  >  No  remote  setpoint 

IN  2  -  Remote  Setpoint  using  input  2  toggled  by  the 
RSP  key  (not  available  for  2ioops  or  cascade  units) 

INS 

IN  3 »  Remote  Setpoint  using  Input  3  toggled  by  the 
|RSP|  key 

AUTO  BIAS 

AUTO  BIAS  —  is  used  for  bumpless  transfer  when 
transferring  from  local  setpoint  to  remote  setpoint. 

Auto  Bias  calculates  and  adds  a  bias  to  remote 
setpoint  input  each  lime  a  transfer  is  made. 

ENABLE 

ENABLE  -enables  auto  bias 

DISABLE 

DISABLE  •  disable  auto  bias. 

8P  TRACK 

SETPOINT  TRACKMC — The  local  setpoint  can  be 
configured  to  track  either  PV  or  RSP  as  Qsted  below; 

NONE 

NO  TRACKING  —  If  bcal  setpoint  tracing  is  not 
configured,  the  LSP  will  not  be  altered  when  transfer 
from  RSP  to  LSP  is  made. 

PV 

PV  •  Local  setpoint  tracks  the  PV  when  in  manual. 

RSP 

RSP  •  Local  setpoint  tracks  '^mote  setpoint.  When 
the  controller  transfers  out  of  remote  setpoint,  the 
last  value  of  the  remote  setpoint  (RSP)  Is  Inserted 

Into  the  local  setpoint. 

Table  4-10  continueii  on  next  page 
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4.11  Control  Parameters  Set  Up  Group,  continued 


Table  4-10  Control  Group  Definitions,  continued 


IjovMr  Display  Prompt 

Upper  Display 
Range  of  Selling 
or  Selection 

Parameter 

Definition 

PWRMOOE 

POWER  UP  CONTROLLER  MODE  RECALL— This 
selection  determines  which  mode  and  setpoint  the 
controller  will  use  when  the  controller  restarts  after  a 
power  loss.  Select  one  from  below: 

MANUAL 

MANUAL,  LSP  —  At  power-up,  the  controller  will  use 
manual  mode  with  the  local  setpoint  displayed. 

AMSP 

LAST  MOOE/LAST  SETPOINT  used  before  power 
down. 

AMLSP 

LAST  MOOE/LAST  LOCAL  SETPOINT  on  power 
down. 

PWROUT 

LAST 

FSAFE 

POWER  UP  OUTPUT  SELECTION  -  This  selection 
detenhnes  what  output  the  controller  will  go  to  upon 
power  up. 

LAST  •  Last  output  prior  to  pov'-er  down 

FSAFE  -  Failsafe  Output 

SPHBJM 

0  to  100^4  of  span  input  in 
er^neering  units  with 
dedmai  place 

SETPOINT  HIGH  LIMIT* — This  selection  prevents 
the  local  and  remote  setpoints  from  going  above  the 
value  selected  here.  The  setting  rrxist  be  equal  to  or 
less  than  the  upper  range  of  the  inputs. 

SPLOLIM 

0  to  100%  of  span  i  nput  in 
engineering  units  with 
dedmai  place 

SET  POINT  LOW  LIMIT —This  seledlon  prevents 
the  local  and  remote  setpoints  from  going  below  the 
value  selected  here.  The  eetting  must  be  equal  to  or 
greater  than  the  lower  range  of  the  Inputs. 

*T?ie  Local  Setpoint  will  automatically  adjust  Itself  to  be  witbln  the  setpoint  Imit  range.  For  example,  if  SP  ■ 
1500  and  the  SP  HILIM  is  changed  to  1200,  the  new  Local  Setpoint  will  be  1200. 

ACTION 

CONTROL  OUTPUT  DIRECTION  —  In  what  direction 
do  you  want  the  controller  output  to  go  when  the 
process  variable  increases. 

DIRECT 

DIRECT  ACTING  CONTROL — The  controller^ 
output  itxireases  as  the  process  variable  increases. 

REVERSE 

REVERSE  ACTING  CONTROL  —  The  controller's 
output  decreases  as  the  process  variable  increases. 

OUTHILM 

-5.0  to  105.0%  of  output 

HIGH  OUTPUT  LIMIT — TWs  Is  the  highest  value  of 
output  beyond  which  you  do  not  want  the  controller 
automatic  output  to  exceed. 

Use  0  to  100%  for  Time  Proportional  output  type. 

Use  5  to  105%  tor  current  output. 

Table  4-10  continued  on  next  page 
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4.11  Control  Parameters  Set  Up  Group,  Continued 


Table  4*10  Coctnol  Group  Definitions,  continued 


Loiw>fDliplty  Prompt 

Upper  Display 

Ra^  of  Setting 
orSeloction 

Penmeter 

Definition 

OUTLOUM 

-5.0  to  105.0%  of  output 

LOW  OUTPUT  UWIfT— Pits  is  the  lowest  valu<}  of 
output  below  which  you  do  not  want  the  ooniroiler 
automatic  output  to  exceed. 

Use  0  to  100%  for  Time  Proportional  output  type. 

Uso  5  to  105%  for  current  output. 

IHLM 

Within  the  range  of  the 
output  limits 

HIGH  RESET  LIMIT  -  this  is  the  highest  value  of 
output  beyond  which  yr  j  want  no  reset  to  occur. 

iLOUM 

Within  the  range  of  the 
output  limits 

LOW  RESET  LIMIT  •  this  is  the  lowest  value  of  ou^ 
beyond  which  you  want  no  reset  to  occur. 

DROPOFF 

-5  to  105.0%  of  output 

CONTROLLER  DROPOFF  VALUE —output  value 
that  below  which  the  controller  output  will  dropoff  to 
the  low  output  Imit  value  set  in  prompt  ‘OUT  LOLIM.* 

DEADBAND 

-5.0  to  25.0% 

0  to  25.0% 

0EAO3AN0  is  an  adiustabie  gap  between  the 
operatir^  ranges  of  output  1  and  output  2  in  which 
neither  output  operates  (positive  value)  or  both 
outputs  operate  (negative  value). 

Duplex 
all  others 

OlfTHYST 

0.0  to  5.0%  of  PV  span  for 
ON/OFF  control 

HYSTERESIS  (OOTPUT  RELAY  ONLY)  -  is  .an 
adjustable  overlap  of  the  ON/OFF  states  of  each 
oontroi  relay.  This  is  the  (Stference  between  the 
value  of  the  process  variable  a!  which  the  control 
retay(s)  energize  and  the  value  at  which  they  de¬ 
energize.  Only  applicable  tor  ON/OFF  control. 

FAILSAFE 

0  to  100% 

FAILSAFE  OUTPUT  VALUE  —  The  value  used  here 
will  also  be  the  output  level  when  you  have 
CcmrouNcations  SHED  or  when  NO  BURNOUT  is 
configured  and  input  1  fails. 

Table  4-10  eofoinued  on  next  page 
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4.11  Control  Parameters  Set  Up  Group,  cominutd 


Tablf!  4-10  Control  Group  Definitions,  continued 


1  Lower  Diapiay  Prompt 

UDoer  Difislav 

Range  of  Setting 
or  Selection 

Parameter 

Deflnitton 

PROP  BDor  GAIN* 

PROPORTIONAL  BAND  UNITS — Select  one  of  the 
toiiowfng  for  the  Proporlionai  (P)  term  of  the  PID 
algoiflhm; 

PROP  :d 

PROPORTIONAL  BAND — Selects  units  of  percent 
proportional  band  lor  the  P  term  of  the  PID  algorithm. 
Where:  PB%-  100%FS 

GAIN 

GN 

GAIN  selects  the  unitless  term  of  gain  for  the  P  term 
of  the  PIO  algorithm. 

Where;  GAIN-10D%FS 

PB% 

MINorflPMT 

RESET  UNITS  Selects  units  of  minutes  or  repeat 
per  minutes  for  the  I  term  of  the  PID  algorithm.  20 
Repeats  per  Minute  >  0.05  Minutes  per  Repeat. 

RPM 

REPEATS  PER  MINUTE — The  number  of  times  per 
minute  that  the  proportional  action  Is  repeated  by 
reset. 

MIN 

MINUTES  PER  REPEAT — The  time  between  each 
repeat  of  the  proportional  aetton  by  reset. 

*Sel«ction  twre  it  used  tor  bolt)  Loop  1  end  Loop  2  If  evaiUbto. 
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4.12  Control2  Parameters  Set  Up  Group 


Mfoduetion  The  functions  listed  in  this  group  deal  with  how  Loop  2  of  a  Two  Loop 

Process  controller  will  control  the  process  including:  PV  Source,  Number 
of  tuning  parameter  sets,  Setpoint  source,  Tracking,  Power-up  recall. 
Setpoint  limits.  Output  diiecnon,  Rate  and  limits.  Dropoff,  Deadband  and 
Hysteresis. 


OontroB  group  prompts  Table  4-11  lists  all  the  function  prompts  in  the  ControI2  setup  group  axtd 
tfadr  definitions. 


Table  4-11  Control2  Group  Definitions 


Lower  Display  Prompt 

Uppr  Display 
Ranga  of  Setting 
orSsiBcllon 

Paramelsr 

DeBnHJon 

PV2SRC 

PROCESS  VARIABL£2  SOURCE-  select  the 
touroe  Of  the  Process  Variable  for  Loop  2. 

INPUT  1 

WPUT1 

INPUT  2 

MPUT2 

INPUTS 

MPUT3 

PIO  SETS 

NUMBER  OF  TUNING  PARAMETER  SETS  —  This 
selection  lets  you  choose  one  or  two  sets  o(  tuning 
constants  (gain,  rate,  and  reset}. 

lONLY 

ONE  SET  ONLY — Only  one  set  of  tuning 
parameters  Is  available.  Configure  the  values  for 

Gain  (proportional  band) 

Rate 

Reset  Time 

Cycle  Time  (R  time  proporlfonai  is  used) 

2KEYBD 

TWO  SETS  KEYBOARD  SELECTABLE  •Two  sets 
of  tuning  parameters  can  be  oonflgured  and  can  be 
sslecied  at  the  operator  interlace  or  by  using  the 

Digital  Irsuts. 

Press  1 LOWR  DISP  key  until  you  see  TID  SETS' 
or ‘PID  SET4*  to  Bwhch  between  sets.  Configure  the 
values  for 

Qa;n«3,  RateSS ,  ResetfS,  CycleSTime 

Qa>n  #4,  Rate  i«,  Reset#4,  Cycle#4  Time 

See  Subsection  S.tO  for  procedures. 

2PV  SW 

TWO  SETS  PV  AUTOMATIC  SWITCHOVER  — 

When  the  process  variable  is  ORBATERthan  the 
value  set  at  prompt  *SW  VALUE*  (Switchover  Value), 
the  controller  will  use  Gains,  Rates,  Resets,  and 

Cycle  STime.  The  active  PlO  SET  can  be  read  in  the 
lower  display. 

When  the  process  variable  is  LESS  than  the  value 
set  at  pror^  *SW  VALUE.*  the  controller  win  use 

Gain  «4,  Rate  #4,  Reset  #4,  and  Cycle  #4  Time.  The 
active  PID  SET  can  be  read  >n  the  lower  display. 

Other  prompts  affected;  SW  VALUE 

Tabk  4-11  continued  on  next  page 


108 


UOC5000  Universal  Digital  Controller  Product  Manual 


9/94 


4.12  Control2  Parameters  Set  Up  Group,  continued 


Table  4-1 1  ControU  Group  Definitions,  continued 


L0iiMr  Oiapiay  Prompt 

Upper  Display 
Rvige  of  Setting 
or  Selection 

Paratneisr 

Definition 

PiOSETS 

2SPSW 

TWO  SETS  SP  AUTOMATIC  SWITCHOVER  — 

(CONTINUED 

When  the  setpoint  Is  GREATER  than  the  value  set  at 
prompt  *SW  VALUE*  (Switchover  Value),  the 
controller  will  use  Gains,  Rates,  Resets,  and  Cycles. 

When  the  setpoint  is  LESS  than  the  value  set  at 
prompt  'SW  VALUE.'  the  controller  will  use  Gain  #4, 
Rate  #4,  Reset  «4,  and  Cycle  *4. 

Other  prompts  affected:  SW  VALUE 

SW  VALUE 

Value  in  engineering  units 

AUTOMATIC  SWITCHOVER  VAUE  —This  is  the 
value  of  Process  Variable  or  Setpoint  at  which  the 
controller  win  switch  from  Tuning  Constant  Set  #4  to 
Set  «3.  Only  appears  when  PlO  SETS  selections 
*2PV  SW*  or  "aSP  SW*  are  selected. 

LSP's 

LOCAL  SETPOINT  SOURCE  —  This  selection 
determines  what  your  local  setpoint  source  will  be; 

One  local  or  Two  local.  Toggled  by  the  1 SP1/SP2 
key. 

10NLY 

LOCAL  SETPOINT — The  setpoint  entered  from  the 
keyboard. 

TWO 

TWO  LOCAL  SETPOINTS — This  selection  lets  you 
switch  between  two  local  setpoints  usina  the 

SP1/SP2)  key. 

THREE 

THREE  LOCAL  SETPOINTS  —  SetPOint  3  tOflOled 
by|SPl/SP2  key.  LSP  3  is  mutualV  exclusive  with 
RSP  or  Internal  Cascade. 

RSPSOURC 

REMOTE  SETPOINT  SOURCE — this  selection 
determines  what  your  remote  setpoint  source  will  be 

when  toggled  by  the  RSP  key. 

NONE 

NONE  -  No  remote  setpoint 

W3 

IN  3  •  Remote  Setpoint  using  Input  3  toggled  by  [  RSH 

key. 

IN  2' Remote  Setpoint  using  irput  2  toggled  by  RSP 
key. 

Table  4^1 1  continued  on  next  page 


9/94 


UDC5000  Univeniat  Digital  Controller  Product  Manual 


109 


4.12  Control2  Parameters  Set  Up  Group,  continued 


TaUe  4-11  ContitiI2  Group  Defuiidons,  continued 


Lower  Oiapiay  Prompt 

Upper  Display 
Range  of  Setting 
or  Selection 

Parameter 

Definition 

AUTO  DIAS 

AUTO  BIAS  —  is  used  for  bunpless  transfer  when 
translerring  from  local  setpoint  to  remote  setpoint. 
Auto  Bias  calculates  and  adds  a  bias  to  remote 
setpoint  input  each  time  a  transfer  is  made. 

ENABLE 

DISABLE 

ENABLE  -enables  auto  bias 

DISABLE  -  disable  auto  bias. 

SP  TRACK 

SETPOINT  TRACKING  ~  The  local  setpoint  can  be 
configured  to  track  either  PV  or  RSP  as  listed  below: 

NONE 

NO  TRACKING  —  H  beat  setpolnl  tracking  is  not 
configured,  the  LSP  wilt  not  be  altered  when  transfer 
from  RSP  to  LSP  is  made. 

PV 

PV  •  Local  setpoint  tracks  the  PV  when  in  manual. 

RSP 

RSP  •  Local  setpoint  tracks  remote  setpoint.  When 
the  controller  transfers  out  of  remote  setpoint,  the 
last  value  of  the  remote  setpoint  (RSP)  is  Inserted 

Into  the  local  setpoint. 

PWRMOOE 

POWER  UP  CONTROLLER  MODE  RECALL  This 
seleabn  determines  which  mode  and  setpoint  the 
oontrolier  will  use  when  the  oomrollar  resteds  after  a 
power  bu.  Select  one  from  btbw: 

MANUAL 

MANUAL,  L8R  At  power-up,  the  oortrotor  wHI  use 
mtnua/ mode  with  the  local  setpoint  displayed. 

AMSP 

LAST  MODE/LAST  SETPOINT  used  before  power 
down. 

AMLSP 

LAST  MOOEd.  AST  LOCAL  SETPOfNT  on  power 
down. 

PWROUT 

LAST 

F’SAFE 

POWER  UP  OUTPUT  SELECTION  -  This  selection 
determines  what  outjput  the  oontrolier  will  go  to  upon 
power  up. 

LAST  -Last  output  prior  to  power  down 

PSAFE  -  Failsafe  Output 

SPHILM 

0  to  100%  of  span  input  in 
engineering  units  with 
decimal  piM 

SETPOINT  HIGH  UMfT*  —  This  selection  provenis 
the  beat  and  remote  sr  (points  from  going  above  the 
value  selected  here.  Tlie  setting  must  be  equal  or 
less  than  the  upper  range  of  the  inputs. 

8PLOUM 

0  to  100%  of  span  input  in 
engineering  units  with 
dedmai  place 

SET  POINT  LCW  LIMIT* — This  selection  prevents 
the  beat  and  remote  setpoints  from  going  below  the 
value  selected  here.  The  setting  must  be  equal  to  or 
greater  than  the  fower  range  of  the  Inputs. 

*The  Local  Setpoint  will  automatically  adjust  itself  to  be  wttnin  the  eetpoirt  Imit  range.  For  example,  If  SP  -  1 
1500  and  the  SP  HILIM  is  changed  to  1200.  the  new  Local  Setpoint  will  be  1200.  | 

Table  4-11  amtvnued  on  next  page 
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4.12  Controt2  Parameters  Set  Up  Group,  continued 


Table  4-11  ControU  Group  Definitions,  continued 


LoMwrOtipiay  Prompt 

Upper  Display 

Range  of  Setting 
orSeioctlon 

Paivneter 

Definition 

ACTION 

CONTROL  OUTPUT  DiRECTIOM  —  In  what  direction 
do  you  want  the  controller  output  to  go  when  the 
process  variable  increases. 

DIRECT 

DIRECT  ACTING  CONTROL — The  controflei's 
output  incr<^?ses  as  the  orocess  variable  increases. 

REVERSE 

REVERSE  ACTING  CONTROL— The  controller's 
output  decreases  as  the  process  variable  Increases. 

OUTMUM 

-5.0  to  105.0%  of  output 

HIGH  OUTPUT  UMIT — This  is  the  highest  value  of 
output  beyond  which  you  do  not  want  the  controBer 
automatic  ou^ut  to  exceed. 

Use  0  to  100%  for  digital  output  type. 

Use  5  to  105%  for  current  output. 

OUTLOUM 

-5.0  to  105.0%  of  output 

LOW  OUTPUT  Liurr — This  is  the  lowest  value  of 
output  below  which  you  do  not  want  the  controller 
automatic  output  to  exceed. 

Use  0  to  1 00%  tor  digital  output  type. 

Use  5  to  105%  for  current  output. 

IMUM 

Within  the  range  of  the 
output  fmits 

HIGH  RESET  UMIT  •  this  Is  the  highest  value  of 
output  beyond  which  you  want  no  reset  to  occur. 

ILOUM 

Within  the  range  o*  the 
output  Imtts 

LOW  RESET  UMIT  •  this  is  the  lowest  value  of  output 
beyond  which  you  want  no  reset  to  occur. 

DROPOFF 

-5  to  105.0%  of  output 

CONTROLLER  DROPOFF  VALUE — output  value 
that  below  which  the  oonlroler  output  wID  dropoff  to 
the  low  output  Imil  value  set  in  prompt  'OUT  LOLIM.' 

DEADBAND 

-5.0  to  25.0% 

0tc2S.0% 

DEADBAND  is  an  ad^stabte  gap  between  the 
operating  ranges  of  output  1  and  output  2  In  wtiich 
neither  output  operates  (positive  value)  or  both 
outputs  operate  (negative  value). 

Time  Duplex 

On-Off  Duplex 

FAILSAFE 

0  to  100% 

FAILSAFE  OUTPUT  VALUE — The  value  used  here 
will  also  be  the  output  level  when  you  have 
Communications  SHED  or  when  NO  BURNOUT  is 
configured  and  Input  1  fails. 
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4.13  Options  Set  Up  Group 


Mfodudion  Configure  the  Digital  Input  to  a  specific  contact  closure  response,  or 

configure  the  AuxiHary  Output  to  be  a  specific  selection  desired 

scaling. 


Table  4*12  lists  all  the  function  prompts  in  the  “OPTION”  setup  group  and 
their  functions. 


Table  4-12  Option  Group  Definitions 


Lower  Display  Prompt 

Upper  Otfiplay 
Range  of  Sotting 
orSelaction 

Pvaneter 

DeAnition 

AUXOlXr 

AUXILIARY  OUTPUT*  can  represent  one  of 
seven  oomrel  parameters.  The  display  for  auxiliary 
output  viewing  will  be  in  engineering  units  for  all  but 
output.  Output  will  be  in  percent. 

Other  prompts  affected  by  these  selections r  "4mA 
VAL"  and  *20mA  VAL" 

OISABL 

NO  AUXtUARY  OUTPUT 

INI 

INPUT  1  represents  the  value  of  the  configureu 
range  of  input  1. 

IN  2 

INPUT  2  represents  the  value  of  the  configured 
range  of  input  2. 

INS 

WPUT  3  represents  the  value  of  the  oonflgured 
range  of  input  3. 

PV 

PROCESS  VARIABLE  -*-  Represents  the  value  of 
the  Process  Variable. 

DEV 

DEVIATION  (PROCESS  VARIABLE  MNUS 
SETPOINT)  —  Represents  -100  to  +100%  of  the 
selected  PV  span  In  engineering  uNts  for  Loop  1.. 

When  DeviatBn  »  MiMted.  only  one  oporer’ng 
pammtter  wW  be  entered.  Thie  value  repreBent!i  the 
deviation  level  that  wHI  produce  20mA  output.  Zero 
deviation  wU  produce  a  oaoter  scale  Ct2mA)  output.  A 
negative  deviation  aqua!  in  magntude  to  the  2nd  current 
output  high  value  will  produce  a  low  end  (4mA)  output. 

OUTPUT 

OUTPUT  —  Represerrls  the  displayed  controller 
output  In  percent  (%)  lor  Loop  1. 

SP 

SETPOINT  —  Represents  the  value  of  the  setpoint 

In  units  of  PV  for  Loop  1 . 

Tabu  4-12  continued  on  next  page 
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4.13  Options  Set  Up  Group,  continued 


Table  4-12  Option  Group  Definitioas,  continued 


Lowwr  Display  Prompt 

Upper  Display 

Range  of  Setting 
or  Selection 

Parameter 

Definition 

AUXOUT 

PV2 

PROCESS  VARIABLE  Rst^resents  the  value  Oi 

(continued) 

the  Process  Vatiable.for  Loop  2. 

DEV  2 

DEVIATION  2  (PROCESS  VARIABLE  MINUS 
SETPOINT)  —  Represents  -100  to  +100%  of  the 
selected  PV  span  in  engineering  units  for  Loop  2. 

When  Osvietbn  is  selected,  only  one  operating 
perameter  will  be  entnred.  This  value  represents  the 
deviation  level  that  will  produce  20mA  output  Zero 
deviation  wil  produce  a  center  scale  (12iTiA)  output  A 
gative  deviation  equal  in  magnitude  to  the  2nd  current 
output  high  value  wi!l  preduoa  a  low  end  (4mA)  output. 

0UT2 

OUTPUT  2 — Represents  the  displayed  controller 
outpL  pers.1t  (*/•)  for  Loop  2. 

SP2 

SETPUidT  2—  Represents  the  value  of  the  setpoint 
in  units  of  PV  for  L^  2. 

4mA  VAL 

Low  Scale  Value 

AUXIUARY  OUTPUT  LOW  SC  AUNO  FACTOR  — 

within  the  range  of  the 

Use  a  value  in  engineering  units  to  represent  all 

selected  variable  to 

above  except  output. 

represent  4  mA 

Use  value  in  percent  (%)  (or  Output.  (Output  can  be 
betv/een  -5  and  +105%.) 

20mA  VAL* 

High  Scale  Value 

AUXILIARY  OUTPUT  HIQH  SCALING  FACTOR 

within  the  range  of  the 

Use  a  value  in  engineering  units  to  rspresent  all 

selected  variable  to 

above  except  output 

represent  20  mA 

Use  a  value  in  peicent  (%)  for  Output.  (Output  can 
be  between  -5  end  +105%.) 

*When  Devletion  b  setaciod,  only  erte  operatjng 
parameter  will  be  entered.  This  value  represents  the 
deviation  level  that  wW  produce  20  mA  output  Zero 
deviation  will  produce  e  osnter  eca'e  (12  mA)  otrtput  A 
negative  deviatbn  equal  in  magnitude  to  the  Auxilin^ 
Output  High  VNua  will  produce  a  ksw  end  (4  mA,  .utput. 

REMSW1 

DIGITAL  INPUT  ONE  SELECnorr  -  Contact 
closure  enablas  one  of  the  foVow.  -opies  to 

Loop  1  on  2  Loop  models).  The :  -  Her  returns  to 

Its  original  state  when  ooniect  opk.is,  except  when 
overruled  by  the  keyboard. 

ATTENTION  g  controller  is  configured  lor 
'Cascade”  or  *2  Loop*  control,  switch  #i  operates 
only  Loop  1 ;  switch  2  operates  only  on  Loop  2. 

NONE 

NO  OIGirAL  INPUT  SELECTIONS 

To  MAN 

TO  MANUM.  —  Contact  closure  puts  the  controller 
into  manual  mode. 

Tabu  4’}2  cantinued  on  next  page 
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4.13  Options  Set  Up  Group,  continued 


Table  4*12  Option  Gtoup  Definitions,  continued 


LovwrDlaptiyPianpt 


RaiSWI 

eontlruMd 


REMSW2 


Uppw  Display 
Rings  of  Setting 
orSsisetion 

Pwnsif  r 

DsUnltion 

ToSPi 

TO  LOCAL  SETPOINT — Contact  closure  puts  the 
controller  into  local  sotpoint  i 

ToSP2 

TO  LOCAL  SETPOINT  TWO — Contact  ctosure  puts 
the  controller  into  local  setpoint  2. 

ToOIR 

TO  DIRECT  ACTION  —  Contact  ctosure  selects 
direct  controller  action. 

ToHOLD 

TO  HOLD  —  Contact  closure  suspends  Setpoint 
Ranp/Program.  Contact  open  mns  rampi/program. 

ToP!02 

TO  PID2  —  Contact  closure  selects  PIO  Set  2. 

PVIN2* 

PV  « INPUT  2-Contact  Closure  selects  PV  ■  Input  2. 

PVIN3* 

PV  u  INPUT  3-Contact  Closure  leleds  PV  -  Input  3. 

To  RUN 

irujN — Contact  closure  starts  a  stopped  SP  RAMP. 

ToBGN 

TO  BEGIN  —  Resets  the  SP  Program  to  the  setpoint 
at  the  beginning  of  the  program  without  any  change 

In  mode  or  program  status. 

DtCfTAL  INPUT  TWO  SELECTIONS — Same 
selections  as  REM  8W1.  Digital  Input  2  is  reserved 
for  Lcop  2  parameters  when  Two  Loops  or  Irdemal 
Cascade  Is  oonflgursd. 

ATTENTION  ]  ha«  piinrily  over 

Digital  Input  tz.~ 

*  Whan  an  Input  oofnblnatlon  algortthrn  hu  Omti  Miactad,  aalactiona  PV  M2  and  PV  iN3  wtt  ratuh  in  tha  “PV  LIMrT 
amr  maaaitea.  For  axampla,  aaiacting  Caitjon  Potantial  as  tha  aaonnd  input  algorithm  will  not  pamit  salaeiion  *PV 
INPUT  T  to  function. 
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4.14  Communications  Set  Up  Group 


MiDduetlon  This  option  allows  the  controller  to  be  connected  to  a  host  computer  via  a 

RS422/485orDMCSbus. 

Thiny-one  units  (DMCS)  or  Fifteen  units  (RS422)  can  be  configured  over 
this  link. 

The  controller  looks  for  messages  ftom  the  computer  at  regular  intervals.  If 
these  messages  are  not  received  within  the  ccnftgured  shed  time,  the 
controller  will  SHED  fiom  the  communicadons  link  and  return  to  stand 
alone  operation.  The  Device  address,  Parity,  Baud  rate.  Computer  Setpoint, 
Units,  l^tio,  and  Bias  are  configurable  depending  on  the  protocol  you  are 
u.sing. 

You  can  also  set  the  SHED  output  mode  and  setpoint  recall  and 
communication  units. 


OmnunicstionB  QiQtp  Table  4- 13  lists  all  the  function  prompts  in  the  Communications  setup  group 
P*’*’"P**  and  their  definitions. 


Table  4-13  Communications  Group  Definitions 


Loiwir  Display  Ptempt 

UpparDlspIr/ 

Range  of  Setting 
orSeieetion 

Parameter 

Definition 

ComSTATE 

OISABL 

OMCS 

RS^22/485 

COMMUNICATIONS  SEJJECTION 

OISABL  —  Disables  the  oommunicattons  option. 
DMCS  — >  Allows  DMCS  communication  prompts. 
RS-422y485  —  Allows  RS422/485  communication 
prompts. 

ODmAOOR 

110  31  (OMCS) 

1  to  99  (RS422) 

COMMUNICATIONS  STATION  ADDRESS  (LOOP  1) 
—This  is  a  number  that  is  assigned  to  a  controller 
that  is  to  be  used  with  the  communications  option. 

This  nutrtocr  will  be  Us  address.  Must  be  different 
addresses  (or  2  Loops  on  RS422/465. 

OoraADOie 

1  to  31  (DMCS) 

1  to  99  (RS422) 

COMMUNICATIONS  STATION  ADDRESS  (LOOP  2) 
— This  is  a  number  that  is  assigned  to  a  controlter 
that  is  to  be  used  with  the  communications  option. 

This  number  will  be  Its  address.  Must  be  different 
addresses  for  2  Loops  on  RS422/4e5. 

SHEOT1ME 

010  255 

SHED  TIME  —  The  number  that  represents  how 
many  sample  periods  there  will  be  before  the 
controller  sheds  trom  communications.  Each  period 
equals  1/3  seconds  or  0  -  No  shed. 

PARtTY 

(RS422/485only) 

000 

EVEN 

PARITY  peitains  to  the  use  of  a  8ei(<hecking  code 
employing  binary  digits  in  which  the  total  number  o1 
ONE'S  (or  ZERO'S)  In  each  permissible  code 
expression  is  either  ODD  or  EVEN. 

ODD  PAflrrY 

EVEN  PARITY 

Table  4-13  continued  on  next  page 
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4.14  Communications  Set  Up  Group,  continued 


Table  4-13  Conmninications  Group  Definidoas,  continued 


LMMrDbiptayPrQnipt 

Upper  Dbptiy 
Range  of  Setting 
or  Selection 

Pimeter 

i:4flnition 

BAUD 

(RS422/4a6  only) 

300 

600 

1200 

2400 

4800 

96C0 

13200 

BAUD  RATE  is  the  transmission  speed  in  tjits  per 
second. 

300  BAUD 

600  BAUD 

1200  BAUD 

2400  BAUD 

4800  BAUD 

9600  BAUD 

19200  BAUD 

SHEOMOOE 

(DMCSoniy) 

SHED  CONTROLLER  MODE  AND  OUTPUT 

LEVEL — detenNnes  the  mode  of  local  control  you 
want  when  the  ooniroAer  is  shed  from  the 
oommuNcaiions  Ink. 

LAST 

LAST  -SAME  MODE  AS  BEFORE  SHED  -  The 
oontronerwill  return io  the  tame  mode  (manual  or 
automatic)  that  it  was  in  before  shed. 

TOMAN 

TO  MAN  —  TO  MANUAL  MODE  BUMPLESS 

OUTPUT  •  The  oontrotter  will  return  to  manual  nude 
at  the  tame  output  level  that  It  had  before  shed. 

FSAFE 

FSAFE  —  TO  MANUAL  MODE.  FAILSAFE  OUTPUT 
•  The  ooranoUer  will  return  to  manual  mode  It  thr^ 
output  value  selected  at  XONIRDL*  prompt 
•FAILSAFE*. 

TO  AUTO 

TO  AUTOMATIC  MODE—  The  controller  wfO  return  tc 
eutomatic  mode  when  the  oonirofler  Is  shed  (tom 
communications. 

SHED  8P 

SHED  SP  —  Shed  setpoint  (DMCS  only). 

(DMCSoniy) 

TO  LSP 

TOCSP 

TO  LSP — Controller  will  use  Iasi  local  SP  used. 

TO  CSP  ~  Controller  will  use  computer  setpoint. 

UNITS 

COMMUNICATION  UNITS —This  selection 
determines  how  the  controller  values  are  exprereed 
during  communications. 

PERCNTT 

ENG  UNITS 

PERCENT  OF  SPAN 

ENGINEERING  UNTTS 

CSRAT10 

-20.P0  TO  20.00 

LOOP  1  COMPUTER  SETPOINT  RATIO  -  Computer 
Setpoint  ratio  for  Loop  1. 

CSBIAS 

-999.0  to  9999  Eu 
to  2000%  Of  CSP 

LOOP  1  COMPUTER  SETPOtNT  BIAS  •  Corrputer 
Setpoint  Bias  for  Loop  1. 

CSRATI02 

-20.00  TO  20.00 

LOOP  2  COMPUTER  SETPOINT  RATIO  •  Computer 
Setpoint  ratio  tor  Loop  2. 

CSeiAS2 

-999.0  to  99S9  Eu 
-999  to  2000%  ot  CSP 
Span 

LOOP  2  COMPUTER  SETPOINT  BIAS  •  Corrputer 
Setpoint  Bias  for  Loop  2. 

Condmud  on  nea  page 
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4.14  Communications  Set  Up  Group,  continued 


Table  4-13  Comniunications  Group  Definitions,  continued 


Lomw  Dl^)i«y  Prompi 

UppwWspJay 

Range  of  Setting 
orSaioction 

Patamaier 

Definition 

DMCSSW 

ULTRA 

5000 

DMCS  TYPE  SELECTION  -  Choose  from  the 
following: 

ULTRA  -  only  UDC5000  Ultra-Pro  databases 
accepted  on  downloads 

5000  •  All  UDCSOOO  databases  accepted  on 
downloads. 

LOOPBACK 

LOCAL  LOOPBACK  tests  the  communications 
hardware. 

ENABLE 

ENABLE  —  Allows  loopback  test.  The  UOC  goes 
into  Loopback  mode  in  which  it  sends  and  receives 

Its  own  message.  The  UDC  displays  "PASS"  or 
•FAIL*  in  the  upper  display  and  ‘LOOPTEST*  In  the 
lower  dsptay  as  long  as  the  test  is  running.  The  UDC 
will  go  Into  manual  mode.  The  test  wilt  run  until  the 
operator  disables  it  here. 

OISABL 

DISABLE  •  disables  the  Loopback  test. 
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4.15  Alarms  Set  Up  Group 


Mroductlon  An  alarm  is  an  indicanon  that  an  event  that  you  have  configured  (for 

example — Process  Variable)  has  exceeded  one  or  more  alarm  limits.  There 
are  two  alarms  available.  Each  alarm  has  two  setpoints.  You  can  configure 
each  of  these  r.vo  setpoints  to  alarm  on  various  controller  parameters. 

There  are  two  alarm  output  selections.  High  and  Low.  You  can  configure 
each  :setpoint  to  alarm  either  High  or  Low. 


Atemw  greqs  prampts  Table  4- 14  lists  all  the  function  prompts  in  the  Alarms  semp  group  and  tlieir 

definitions. 


Table  4-14  Alarms  Group  Definitions 


LawarDlapiayPrampt 

Upp«r  Display 
Ra^a  of  Sotting 
orSotodion 

Pvvrseier 

DMnilion 

A1S1  VAL 

Value  in  Engineering 

Ur^ts 

ALARM  1  SETPOINT  1  VALUE  ~  This  is  the  value  at 
which  you  want  the  alarm  type  chosen  in  Prompt 
•A1S1TYPE*  to  actuate.  The  value  depends  on  what 
the  setpoint  has  been  configured  to  represent.  NO 
setpoint  is  required  for  Corrmnications  SHED. 

ATTENTION  alarms  configured  lor  •EVENT", 

the  value  here  Is  the  segment  number  to  which  the 
event  applies. 

A182  VAL 

Value  in  Engineering 

Units 

ALARM  1  SETPOINT  2  VALUE  ~  This  is  the  viilue  at 
which  you  want  the  alarm  type  chosen  in  Prompt 
•A1S2TYPE'  to  actuate. 

The  details  are  the  same  as  *A1  S1  VAL*. 

A2S1  VAL 

Value  in  Engineering 

Units 

ALARM  2  SETPOtNT  1  VALUE  —This  is  the  value  at 
wMch  you  want  the  aiarni  type  chosen  in  Prompt 
•A2S1TYPE"  to  actuate. 

The  details  are  the  same  as  *AtS1  VAL*. 

A2S2  VAL 

Value  In  Engineering 

Units 

ALARM  2  SETPOINT  2  VALUE  —  TNs  is  the  value  at 
which  you  want  the  alarm  type  chosen  in  Prompt 
•A2S2TYPE*  to  actuate. 

The  details  are  the  same  as  'At  SI  VAL*. 

Tabk  4‘J4  eontiimd  on  nrxi  page 
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4.15  Alarms  Set  Up  Group,  Continued 


Table  4-14  Alarms  Group  Definitions,  continued 


Lower  Olspiay  Prompt 

UpporDlspiay 

Range  of  Setting 
or  Selection 

Psrameter 

Definition 

A1S1TYPE 

ALARM  1  SETPOINT  1  TYPE  —  Select  what  you 
want  Setpoint  1  of  Alarm  1  to  represent. 

NONE 

NO  ALARM 

INI 

INPUT  1 

IN2 

INPUr2 

PV 

PROCESS  VARIABLE 

DEV 

DEVIATION 

OUTPUT 

OUTPUT 

SHED 

SHED  FROM  COMMUNICATIONS 

EVON 

EVENT  ON  (SP  PROGRAMMING)  * 

EVOFF 

EVENT  OFF  (SP  PROGRAMM*MG)  * 

IN3 

INPUTS 

PV2 

CONTROL  LOOP  2  PV 

OEV2 

CONTROL  LOOP  2  DEVIATION 

OUT2 

CONTROL  LOOP  2  OUTPUT 
*  Alarm  configured  for  Events  will  not  operate  on 
setpoint  program  segments  of  *0*  length 

ATTE^ON  \whnnttw  Alarm  type  is  re- 
configured,  the  value  of  the  current  alarm  setpoint 
does  not  automatically  change  to  be  consistent  with 
the  range  of  the  new  alarm  type  until  it  is  viewed  on 
the  dsplay. 

A1S2TYPE 

SameasAiSl  TYPE 

ALARM  1  SETPOINT  2  TYPE  —  Select  what  you 
want  Setpoint  2  of  Alarm  1  to  represent.  The 
selections  are  the  same  as  AlSITYPE. 

A2S1TYPE 

SameasAiSl  TYPE 

ALARM  2  SETPOINT  1  TYPE  —  Select  what  you 
want  Setpoint  1  of  Alarm  2  to  represent.  The 
selections  are  the  same  as  AlSITYPE. 

NOTE:  Not  applicable  with  Relay  Duplex  or  Position 
Proportional  outputs. 

A2S2TYPE 

SameasAiSl  TYPE 

AURM  2  SETPOINT  2  TYPE  —  Select  what  you 
want  Setpoint  2  of  Alarm  2  to  represent.  The 
selections  are  the  same  as  AlSITYPE. 

NOTE:  Not  applicable  with  Relay  Duplex  or  Position 
Proportional  outputs. 

A1S1  H  L 

ALARM  1  SETPOINT  1  STATE  —  Select  whether 
you  want  the  ala.*m  type  chosen  in  Prompt 
"AlSITYPE*  to  alann  High  or  Low. 

HI 

HI  ALARM 

LO 

LO  ALARM 

Table  4-14  continued  on  next  page 
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4.15  Alarms  Set  Up  Group,  continued 


Table  4-14  Alarms  Group  Definitions,  continued 


Lower  DUpiay  Prompt 

Upper  Olspny 
Ra^  of  Setting 
or  Selection 

Panmcter 

Definition 

A1S1EV 

AURM 1  SETPOINT  1  EVENT  •  S€l‘»ct  the 
beginning  or  end  of  a  scgnient  of  ramp/r>oak 
programming  for  the  alarm  to  activate. 

BEGIN 

BEGIN  -  alarm  on  the  beginning  of  a  segment 

END 

END  •  alarm  on  the  end  of  the  segment 

A152HL 

AURM  1  SETPOINT  2  STATE  —  Select  whether 
you  want  the  alami  type  chosen  in  Prompt 
•A1S2TYPE*  to  alarm  High  or  Low. 

HI 

KALARM 

LO 

LOAURM 

A1S2EV 

ALARM  1  SETPOINT  2  EVENT  •  Select  the 
beginning  or  end  of  a  segment  of  ramp/soak 
programming  for  the  alanrt  to  activate. 

BEGIN 

BEGIN  •  alamt  on  the  beginning  of  a  segment 

END 

END  •  alarm  on  the  end  of  the  segment  | 

A2S1  HL 

AlARM  2  SETPOINT  1  STATE  Select  whettier  j 
you  want  the  alarm  type  chosen  In  Prompt 
•A2S1TYPE*  to  alarm  HIGH  or  LOW. 

HI 

HI  ALARM 

LO 

LO  ALARM 

A2S1EV 

ALARM  2  SETPOINT  1  EVENT*  Select  the 
beginning  or  end  of  a  segment  of  ramp/soak 
programming  for  the  alarm  to  activate. 

BEGIN 

BEGIN  •  alarm  on  the  beginning  of  a  segment 

END 

END '  alarm  on  the  and  of  the  segment 

A2S2HL 

AURM  2  SET  POINT  2  STATE  Select  whether 
you  want  the  alarm  type  chosen  in  Prompt 
•A2S2TYPE*  to  alarni  HIGH  or  LOW. 

HI 

ffi  ALARM 

LO 

LO  ALARM 

A232Ey 

ALARM  2  SETPOINT 2  EVENT •  Select  the 
beginning  or  end  of  a  segment  of  ranrp/soak 
programming  for  the  alarm  to  acthrate. 

BEGIN 

BEGIN  •  alarm  on  the  beginning  of  a  segment 

END 

END  •  alarm  on  the  and  of  the  segment 

Table  4~14  coruimed  on  nax  page 
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4.15  Alarms  Set  Up  Group,  continued 


Table  4-14  Alanxis  Group  Definitions,  continued 


LoMurDlspiay  Prompt 

Upper  Display 

Range  of  Setting 
erSeioctlon 

Panenatsr 

Dsflnitlon 

ALHYST 

0.0  to  S.0%  of  span  or  full 

ALAAM  HYSTERESIS  —  A  single  adjustable 

output  as  appropriate 

1 

hysteresis  is  provided  on  alarms  such  that  when  the 
Biarm  is  OFF  It  activates  at  exactly  the  alarm  setpoint; 
when  the  alarm  is  ON,  It  will  not  deactivate  until  the 
variable  is  0.0%  to  5.0%  away  from  the  alarm 
setpoint. 

Configure  the  hysteresis  of  the  alarms  based  on 
INPUT  signals  as  a  %  of  input  range  span. 

Configure  the  hysteresis  of  the  alarm  based  on 
OUTPUT  signals  as  a  %  of  the  fuD  scale  output  range. 

ALMACTK 

i  ALARM  RELAY  COO.  ACTION-  Tbe  alarm  action  is 
configurable  for  normally  de-energized  (Reverse) 
operation. 

RLYON 

RLY  ON  •  Coil  energized  on  alarm. 

RLYOFF 

RLY  OFF  •  Coll  de-energized  on  alarm. 
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4.16  Display  Parameters  Set  Up  Group 


•ntraductton  This  group  contains  selections  for  Decimal  Place,  Bargraph  Representation, 

Units  of  Temperature,  and  Power  Frequency. 


Atanns  group  prompts  Table  4-15  lists  all  the  function  prompts  in  the  Display  setup  group  and  their 

definitions. 


Table  4-15  Display  Group  Definitions 


LcTMtr  Display  Prompt 

Upper  Display 
Rsiigs  of  Sotting 
or  Selection 

Perameier 

Definition 

DECIMAL 

DECIMAL  POINT  LOCATION —This  selection 

determines  where  the  decimal  point  appears  in  the 
display. 

X)00( 

XXXX  •  No  Dedmal  Place 

XXXJC 

XXXJC- One  Place 

xxxx 

XXJa-  Two  Places 

XXO( 

XJCXX-  Three  Places 

OEQMAL2 

CONTROL  LOOP  2  DEQMAL  POINT  LOCATION  — 
This  selection  determines  where  the  decimal  point 
appears  in  the  di^ay  tor  Loop  2. 

XKXK 

XXXX  •  No  Decimal  Place 

x»o< 

XXX.X- One  Place 

XXXX 

XXJa-  TwoPtaces 

xxxx 

XXCX<  Three  Places 

BARGRAPH 

BARGRAPH  REPRESENTATION  •  Lets  you  select 
what  you  want  the  bargraph  to  represent.  The 
bargraph  normally  shows  Output  when  the  lower 
ds^y  shows  deviation  or  setpoint. 

DEV 

OUTPUT 

DEV  •  Bargraph  shows  only  Deviation 

OUTPUT  Bargraph  shows  Output 

DEV/OUT 

DEV/OUT  -  Bargraph  normally  shows  output  when 
the  lower  dsplay  shows  deviation  or  setpoint, 
otherwise  the  bargraph  shows  devtation. 

UNCTS 

TEMPERATURE  UNtTS  •  This  selection  will  affect  the 
Indcatlon  and  operation.  Applies  to  Loop  1. 

F 

F  •  Degrees  Fahrenheit 

C 

C  •  De^es  Cemigrade 

NONE 

NONE-  No  display  ot  units 

UNITS  2 

CONTROL  LOOP  2  TEMPERATURE  UNITS  •  This 
selection  will  affect  the  indication  and  operation. 

Applies  to  Loop  2. 

F 

F  •  Degrees  Fahrenheit 

C 

C-  Degrees  Centigrade 

NONE 

NONE  -  No  display  of  units 

PWRFBEQ 

60HZ 

POWER  FREQUENCY  •  Select  whether  your 

50HZ 

controller  is  operating  at  50  or  60  Heitz. 
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4.17  Calibration  Data 


ViuOCiUCiion 


The  prompts  used  here  are  for  field  calibration  puiposes.  Refer  to  Sectior  7 
-  Input  Calibration  in  this  manual  for  complete  information. 
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4.18  Status  Test  Data 


■WOQUCIlQn 


The  prompts  used  here  are  for  determining  die  reason  for  a  c  mtiollcr 
failure.  Refer  to  the  Section  9—  Troubleshooting  in  this  manual  for  complete 
information. 


S/94 
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Section  5  ~  Operation 


t 

i 


5.1  Overview 


Mnductlon  This  section  gives  you  all  the  information  necessary  to  monitor  and  operate 

your  controller.  Review  the  Operator  Interface  shown  in  subsection  5.4 
“Monitoring”  to  make  sure  you  are  familiar  with  the  display  and  indicator 
definitions.  The  key  functions  are  listed  in  Section  1  -  Overview. 


VWwn  h  this  Mction?  This  section  contains  the  following  topics: 


Topic 

See  Page 

5.1 

Overview 

125 

5.2 

How  to  Power  Up  the  Controller 

126 

5.3 

How  to  Enter  a  Security  Code 

128 

5.4 

MonHoring  Your  Controller 

129 

5.5 

Start-Up  Procedure 

133 

5.6 

Operating  Modes 

134 

5.7 

Setpoints 

138 

5.B 

Alarm  Setpoints 

145 

5.9 

Single  Setpoint  Ramp 

146 

5.10 

Using  Two  Sets  of  Tuning  Constants 

149 

6.11 

2  Loops  of  Controf  Overview 

152 

5.12 

Configure  2  loops  of  Control 

157 

5.13 

Monitor  2  Loops  of  Control 

160 

5.14 

Operate  2  Loops  of  Control 

161 

5.15 

Digital  Input  Option  (Remote  Switching) 

162 

5.16 

Adaptive  Tune 

163 

5.17 

Autotune 

170 
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5.2  How  to  Power  Up  The  Controller 


Apply  poMW 

Otosnoctic  tests 


Tsfttfaillurss 

TltouMwhootlng 


When  power  is  applied,  Ac  controller  will  run  three  diagnostic  tests.  AD  Ac 
displays  will  Dght  and  then  Ae  controUer  wiD  go  into  automatic  mode. 


Table  5-1  lists  Ae  three  diagnostic  tests. 
Table  5- 1  Power  Up  Diagnostic  Tests 


Prompt  on  Loivar  Display 

Ooncaiion 

RAM  TEST 

Checks  internal  memory 

OOFTEST 

Checks  the  controller's  software 
configuration  for  inconsistencies. 

CALTEST 

Checks  caSbration  of  the  controller's 
configured  analog  Inputs  and  outputs. 

AD  Ae  disphys  and  mdicators  wiD  Dghi  and  Aen  display  "TEST  DONE". 
If  aU  Aese  tests  pass,  Ae  controUer  will  function  m  a  nor.,  al  manner 
wiAout  any  Aagnosnc  messages. 

If  one  or  more  of  Aese  tests  faD,  Ae  controller  will  go  to  Ae  FaD-safe 
Manual  Mode,  and  "FAILSAFE”  will  flash  in  the  lower  Asplay. 


Refer  to  "STATUS  TESTS”  in  Section  9-  Troubleshooting  to  identify'  and 
coxrea  the  problem. 


Continued  on  next  page 
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5.2  How  to  Power  Up  The  Controller,  Corrtinued 


ChMk  ttw  (fapteys  and 
hay* 


Use  the  procedure  in  Table  S-2  to  nin  the  display  and  key  test. 
Table  5-2  Procedure  for  Testing  the  Displays  and  Keys 


Praas 


ResuK 


SET 

UP 


and  hold  in. 


The  controllor  will  run  a  display  test.  All  tne  displays  will 
ight  lor  8  seconds,  then  the  displays  will  look  like  this: 

Upper  Ditpity 


then 

KEYS 

niNC 

Limmi  Display 

1  TTtYAU. 

attnesameome 

You  ‘Mil  have  60  seconds  to  test  the  keys. 


Press  each  key  to  see 
H  kworks 


When  the  key  is  pressed,  the  tower  display  will 
Inckcate  the  name  of  the  key  pressed. 


Kov  Pressed 

Lower  Dlaottv 

FUNC 

FUNCTtON 

LOWR  DISP 

LOWR  DISP 

MAN/AUTO 

AUTO  MAN 

AUTO  TUNE 

AUTOTUNE 

ScTUP 

SETUP 

INCREMENT 

▼ 

DECREMENT 

RUN/HOLD 

RUN  HOLD 

ALM1 

ALARM  1 

ALM2 

ALARM  _2 

REM  SP 

REMOTESP 

SP1/SP2 

SP1  SP2 

▲ 

INCR  DECR 

FUNC+SETTUP 

FUNCSU 

FUNC4.Jt 

FUNC  INCR 

If  no  key  is  pressed  for  20  seconds,  the  test  will  tinic  out  and  the  controller 
will  go  into  control  mode. 

If  any  test  fails,  go  to  “Controller  Failure  Symptoms”  in  Secribn  9- 
Troubleshooting. 


Mayeiror 


When  a  key  is  pressed  and  the  prompt  “KEY  ERROR"  appears  in  the  lower 
display,  it  will  be  for  cme  of  the  following  reasons; 

•  parameter  not  available. _ _ 

key  first. 


•  not  in  Set  Up  mode,  press  |SET  UP 


'  Key  malfunction,  do  keyboard  test 
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5.3  Enter  a  Security  Code 


niDouccion 


Saeurly  ood*  numbere 


Pfoo*dur« 


The  LOCKOUT  feature  in  the  UDC5000  is  used  to  inhibit  changes  (via 
keyboard)  of  certain  functions  or  parameteis  by  unauthorized  personnel. 
There  are  different  levels  of  LOCKOUT  depending  on  the  level  of  security 
required.  These  levels  are: 

NONE 

CALEB 

+CONF 

+VIEW 

MAX 

See  Section  4  •  Cor^guraiion  De^irutions  for  details. 


The  levrJ  of  keyboard  lockout  may  be  changed  in  the  Set  Up  anode. 
However,  knowledge  of  a  security  code  number  (1  to  4095)  may  be 
required  to  change  bom  one  level  of  lockout  to  another. 

When  a  contrdlcr  leaves  the  factory,  it  has  a  security  code  of  0  which 
permits  changing  from  one  lockout  level  to  another  without  entering  any 
other  code  number. 


If  you  require  Ae  use  of  a  security  code,  select  a  number  from  0(X)1  to  4095 
and  enter  it  when  Ac  lockout  level  is  configured  as  “NONE". 

Tliereafter,  that  seleaed  number  must  be  used  to  change  Ae  lockout  level 
from  something  other  than  •‘NONE”. 


Essm 


I  Write  Ae  number  on  Ae  Conriguration  Record  Sheet  in  the 
configuration  section  so  you  will  have  a  permanent  recerd. 


Use  the  procedure  in  Table  5*3  to  enter  a  security  code. 


Table  5-3  Procedure  for  Entering  a  Security  Oxk 


Step 

Actioa 

1 

Until  you  see 

Upow’Dwtay 
rSETUP  1 

lAwtrOiwiay 

1  TUNNG  i 

2 

FUNC 

Until  you  see 

UpparDispIny 

r-7— 1 

Ditpliy 

1  SECURITY  1 

3 

to  enter  a  four  digit  number  In  Ae  upper  display 
(1  to  4095) 

This  will  be  your  security  code. 

128 


UOC5000  Universal  Digital  Controller  Product  Manual 


9/94 


5.4  Monitoring  Your  Controlier 


Optworlnttrfac*  The  indicatois  and  displays  on  the  Operator  Imeiface  let  you  see  what  is 
happening  to  your  process  and  how  the  controller  is  responding. 

Figure  5-1  is  a  view  of  the  Operator  interface.  A  description  of  the  displays 
and  indicators  is  included. 


When  Two  Loop  a  Cascade  is  configured,  the  left-most  character  shows 
“1”  or  “2”  to  indicate  the  loop  being  di.‘played. 


Hgure5-1  Operaior  Interface 


Oadmal  point  poaiuon  in  each  display,  when  no  decimal  place  is  configured,  the  right-most 

character  is  blank. 

When  a  single  decimal  position  has  been  configured  and  values  greater  than 
1000  are  displayed,  the  right-most  character  is  blank  but  the  decimal  point 
will  be  lit 


Condmud  on  nut  page 
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5.4  Monitoring  Your  Contrciler,  Continued 


Batgraph 


MonBoringCwten 

Potontial 


In  addition  to  the  displays  and  indicators  described  in  Hgure  5-1,  the 
Operatcr  Interface  contains  a  bai^raph  containing  21  discrete  ban  used  to 
display  Output,  Deviation,  or  both  depending  on  how  it  is  configured. 
OUTPUT  Each  bar  represents  5%,  with  0%  output  at  the  left,  and 
100%  output  at  the  right 
The  right  hand  arrow  is  always  lighted. 

DEVIATION  The  center  bar  represents  zero  deviati  'n. 

For  deviations  where  the  ftocess  Vari:ble  (PV)  is  greater 
than  the  Setpoint,  bars  to  the  right  of  cf  ntcr  light 
When  the  PV  is  less  than  the  setpoint,  bars  to  the  left  of 
center  light 

The  arrow  (<  or  >]  indicates  tfiat  ftc  deviation  is  greater 
than  ±10%.  Each  bar  represents  1%  deviation,  thus  the 
bargraph  covers  a  range  of -10%  to  +1(  %. 

DEVOUT  The  bargraph  is  configured  to  display  output  and/or 
deviation  dqjcnding  on  the  lower  di^Iay 

•  When  the  value  for  setpoint  or  deviation  is  in  the  lowta" 
display,  the  bargraph  represents  Output 

•  When  the  value  for  other  parameters  arc  i  the  lower 
display,  the  bargraph  represents  deviano  i. 


DISPLAYS 

When  monitoring  Carbon  Potential,  die  displays  will  indicate  he  following: 
Upper  Display  indicates  mcasur^  %  Carbon  (0-  2.00%). 
iLmwer  Displ^  shows  the  current  setpoint 


LOWER  DISPLAY  KEY 


Pushing  the  LOWR  DIS^  key  will  enable  viewing  Input  1  •  the  probe 
temperature  in  "C  or  *7  as  configured,  or  the  Cartxm  Robe  millivolt  signal 


(0-1250tav). 
POTENTIAL  SOOTTNG 


If  the  fiiraacc  atmosphere  based  on  carbon  potential  and  temperature 
exceeds  tlie  approximate  Austentiu  bound^  and  enters  the  potential 
sooting  region,  a  “SOOTING”  error  message  will  be  displayed  for  3 
seconds,  every  10  seconds  in  the  lower  display. 


Condmed  on  next  page 
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5.4  Monitoring  Your  Controiier,  Continued 


ViMvIng  the  operating 
puinwtera 


Press  the  |iX)WRDl^  key  to  scroll  through  the  operating  pararncters 


listed  in  T^lc  5-4.  The  lower  display  will  show  only  those  parametas  and 
values  that  apply  to  your  specific  model  and  die  way  it  was  configured. 


There  is  a  60  second  nme-out  if  the  LOWR  DiSPi  key  is  not  pressed. 


The  (lOWR  DISP|  key  is  also  used  to  return  to  nonnal  control  mode  fiom 
the  Setup  mode. 


Table  5-4  Lower  Display  Key  Parameter  Prompts 


LOWER  nSPUY 
MOtCATION 
(XXXXiVihM) 

OEFlNmON 

REMARKS 

ourxxxjc 

OUTPUT 

Displays  tha  output  value* 

Whan  Position  Prpportionai  is  installed  and  in  autofnatie  mode, 

^e  display  represents  the  motor  position, 
when  the  controller  is  eondgured  lor  3  Position  Step  control 
algorithm  and  no  tidewire  exists,  tt  rep.iseftsthe  estimattd  3 
Position  Step  Motor  Position. 

20TXXXJC 

OUTPUT  IG 

Appears  only  V  2  loop  or  Cascade  b  configured 

tspxxn 

LOCAL  SETPOIKTret 

Also  currant  setpoint  If  using  SP  Ramp  or  SP  Programming  ** 

2SPXXXX 

LOCAL  SETPOINT  «2 

Whera  RSP  doas  not  apply  or  (or  2  loop  applications** 

Rsnoooc 

REMOTE  SETPOm 

Optional  •  when  available  or  setpoint  3*** 

1MXXXX 

WPUT1 

For  input  oombination  appications*** 

2INXXXX 

MPUT2 

For  input  cembinatton  appicaltons  including  Carbon  Probe*** 

aMxxxx 

MPurs 

Optional  •  mutually  eadutive  with  Positbn  Proportional  model*** 

CSPXXXX 

OOMPUTCTSETPOirfr 

When  SP  b  in  override*** 

oevxxxx 

DEVIATION 

Maximum  negative  dbplay  b  -999.9*** 

no  8ETX 

TUNINQ  PARAMETER  SET  1 

Selected  set  (or  singb  or  prtmery  loop  configurNton ;  X  - 1  or  2** 

anosETx 

TUNINO  PARAAOER  SET  2 

Seieelad  set  (or  single  or  aaoondary  bop  cxinfiguration  where  X 
-3or4~ 

XXMMHaM 

RAMPTME  ' 

Tima  remaining  in  the  aetpoim  ramp  b  hours  <HH)  and  mbutat 
(MM);XX-1to19*** 

XXSKHHJMM 

SOAK  TIME 

Time  remainbg  in  the  aetpelnt  soak  b  hours  (HH)  and  mbytes 
(MM);XX-2to20*** 

ncYcx 

CYCLES  REMAINING 

Number  of  cycles  remabbg  b  the  setpoint  program; 

X-0to99 

RAMPXXXM 

SINGLE  SETPOINT  RAMP 
TIME 

Time  remabing  In  single  setpoint  ramp  b  minutes 

8AM 

SAMPLE  NUMBER 

Current  sample  number  during  Autotune  dsla  gathering*** 

1PVXXXX 

PROCESS  VARIABLE  1 

ProGts  variable  1  for  2  loop  or  oueado  appNcatbnt 

2PVXXXX 

PROCESS  VARIABLE  2 

Process  variabb  2  (or  2  loop  or  cascade  applications 

POS 

MOTOR  POSmON 

Three  Pos'tbn  Step  Motor  Position  when  slidewire  connected. 

*  tls  OoipM  «ilat  CM  b«  duafol  in  Mannl  node  only. 

**  Tht  wainr.  cw  bn  .ban|nd  uin|  lixi  niM<n/U>v«]  knyi. 

***  Th»  Mbit  eaanoc  be  duntnd 

Cotuinued  on  ncr  page 
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5.4  Monitoring  Your  Controiier,  continued 


Olignotfctnor  The  UDC5000  perfonns  background  tests  to  verify  data  and  memory 

ni*3fag«  integrity.  If  there  is  a  malfunction,  an  error  message  will  be  displayed. 

In  the  case  of  mart  than  one  simultaneous  malfimctions,  only  the  one  with 
the  highest  priority  will  appear  on  the  lower  display. 

A  list  of  error  messages  is  contained  in  Table  5-5. 

If  any  of  these  error  messages  occur,  refer  to  Secrion  9  -  Troubleshooting 
for  informarion  to  correa  the  failure. 

Table  5-5  Error  Messages 


rrompi 

Description 

EE  FAIL 

Unable  to  write  to  non-volatile  memo^ 

NVFAIL 

Unable  to  write  RAM  non-volatile  memory 

FAILSAFE 

Failsafe 

INPIFAIL 

Two  consecutive  failures  of  input  1  integraiion 

INP2FA:L 

Two  consecutive  iaiiures  of  input  2  integraition 

1NP3FAIL 

Two  consecutive  failures  of  input  3  integration 

INP1  HNG 

Input  1  ouT-of-range 

INP2RNQ 

Input  2  out-o^-range 

INP3  RNG 

Input  3  out-of-range 

SOOTING 

Percent  Caiton  falls  above  'SOOTING  BOUNDARY* 

BATTLOW 

Battery  VoRage  Is  below  2.l25Vdc 

RHLO 

Calculated  %RH  is  below  0% 

PVUMIT 

PV  ±10%  oul-of-range 

PV-INPl+rNP1B»as 

Second  input  aigorltnm  selection  (for  example;  Carbon 
Potential)  does  not  permit  Remote  Switching  parameter 
selection  of  PVIN2  or  PVI.N3. 

RVUMIT 

Remote  Variable  out-of-range 

Note;  RV  «{ Input2  X  Ratio)  -fBlas 

SEGERR 

Start  segment  of  setpoint  program  Is  >  than  the  end 
segment  number. 

CONF  ERR 

•  Low  limit  greater  than  higfi  Imit  for  PV,  SP.  Reset,  or 
Output 

•  Conflict  between  the  remote  mode  switches  and  the 
input  algorithm  selection 

SWFAIL 

Position  Proportioning  Feedback  Slidewlre  lailure 
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5.5  Start  Up  Procedure 


Piootdura 


The  Stan-up  procedure  is  given  in  Table  5-6. 

Table  S-6  Procedure  for  Starting  Up  the  ControUer 

Step  Operation  Press  Ad 


Select  manual 
mode 

Adjust  the 
output 


I  Tune  the 
controller 


I  Enter  the  local 
i  setpoint 


Select 
Automatic 
I  Mode 


_ Action 

until ‘MAN”  indicator  is  ON. 

The  controller  is  in  manual  mode. 

to  adjust  the  output  value  and  ea^re 
that  the  final  control  element  is 
functioning  correctly. 

Upp«r  Disptiy 


LmutirONpIsy 


'shows  the  PV  value 

"shows  OUT  and  the 
output  value  in  %. 


Make  sure  the  eontroUer  hss  t>een 
configured  properly  and  all  the  vakies 
and  selections  have  been  recorded  on 
the  Configuration  Record  Sheet. 

To  tune  your  controller  manually,  see 
Appendix  A . 

Refer  to  Set  Up  group  TUNING*  to 
ensure  that  the  proper  selections  for 
PROP  BO  or  GAIN,  RATE  MIN,  and 
RSET  MIN  or  RSET  RPM  have  been 
entered. 

I  For  2  Loop  or  Cascade  control,  refer  to 
;  TUNING  L2*  for  tuning  parameters. 

ForcontroOvrs  with  ADAPTIVE  TUNE  or 
AUTOTUNE,  see  the  procedures  in  this 
section. 


Upper  Oitplay 


iMMrDtaptey 


"shows  the  PV  Value 


I—  — ZtJ  SP  and  the  local 

*  setpoint  value 

To  adjust  the  local  setpoint  to  the  value 
at  which  you  want  the  process  variable 
maintained. 

The  locai  setpoint  cannot  be  changed  H 
the  Setpoint  Ramp  function  Is  enabled. 
•H*  or  *R*  appears  in  the  upper  display. 

until  *A*  indicator  is  ON. 

The  controller  is  In  Automatic  mode. 

The  controller  will  automatically  adjust 
the  output  to  maintain  the  process 
variable  at  setpoint,  if  the  controller  Is 
property  tuned. 
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5.6  Operating  Modes 


Avtfabte  modes 


Mode  definitions 


The  controller  can  operate  in  any  of  five  basic  modes: 

•  Manual 

•  Automadc  with  Local  Setpoint 

•  Automatic  with  Remote  Setpoint 

•  Manual  (Cascade) 

•  Automatic  (Cascade) 

Manual  and  Automatic  with  Local  set  point  ate  standard  features  and 
Automatic  with  Remote  Setpoint  is  optional. 


Table  5*7  lists  the  five  nodes  and  their  definitions. 


Table  5-7  Operating  Mode  Definitions 


Operating  Mods 

Ostmtion 

MANUAL 

When  switched  to  tnanual  mode,  the  controller  holds 

Its  output  at  the  last  value  used  during  automatic 
operation  and  stops  adjusting  the  output  for  chanpes 
in  setpoint  or  process  variable. 

Instead,  you  adjust  the  output  by  changing  the  value 
shown  In  the  lower  tfsplay.  See  ‘Selecting  Manual  or 
Automabe’in  this  subsection. 

AUTOMATIC  with 
LOCAL  SETPOINT 

In  automatic  local  mode,  the  corttroHer  will  operate 
from  the  local  setpoint  and  automaticalty  adjust  the 
output  to  maintain  the  setpoint  at  the  desir^  value 
in  this  mode  you  can  adjust  the  setpoint.  See 
Subsection  S.7-‘Setpointir. 

AUTOMATIC  with 
REMOTE  SETPOINT 

In  automatic  remote  mode,  the  controller  will  operate 
from  the  setpoint  measured  at  input  2. 

Adjustments  are  available  to  ratio  this  Input  and  add  a 
constant  bias  before  it  is  ai^ed  to  the  control 
equation.  See  Section  3  -  ConTiguration.  Set  up 
group  ‘Contra* 

Not  available  in  CASCADE. 

MANUAL  (CASCADE) 

In  the  manual  cascade  mode,  both  control  loops  are  in 
manual  although  there  is  only  one  output  active.  This 
mode  la  used  to  bring  both  loops  into  a  reasonable 
operation  area,  at  which  point  the  urtit  Is  placed  into 
the  Automatic  Cascade  Mode. 

AUTOMATIC 

(CASCADE) 

In  Automatic  Cascade  mode,  there  are  two  control 
loops,  with  one  loop's  output  acting  as  the  setpoint  for 
the  second  control  loop.  There  is  only  one  physical 
cutout  in  this  mode. 

Coiuinutd  on  ntM  page 
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5.6  Operating  Modes,  continued 


WlntM^peniwhen 
you  Change  imxlM 


Tabic  5-8  explains  what  happens  to  the  controller  when  you  switch  from 
one  mode  to  another. 


Table  5-8  Changing  Operating  Modes 


Mode  Change 

Deecdpilon 

Manual  to  Automatic 
Local  Setpoint 

The  local  setpoint  is  usually  the  value  previously 
stored  as  the  local  setpoint. 

PV  Tracking  is  a  configurable  feature  which  mocfifies 
this.  When  it  is  selected,  the  local  setpoint  value  tracks 
the  process  variable  value  continuously  while  In 
manual.  LSP-PV  at  the  moment  you  switch  from 
manual  to  automatic.  LSP  holds  at  this  one  value. 

Manual  or  Auto  Local  to 
Automatic  Renxtte  SP 

The  Remote  setpoint  value  with  Ratio  and  Bias 
applied  is  used  to  calculate  the  control  setpoint 

Auto  Bias  is  a  conTigurabia  feature  which  modifies  this. 
When  it  is  selected,  the  transfer  from  automatic  local  to 
automatic  remote  or  from  manual  remote  to  auto 
remote  adjusts  the  Bias  based  on  the  local  setpoint 
such  that  Bias  •  LSP  -  [IN2  x  R]. 

Automatic  Remoto  SP 
to  Manual  or  Auto  Local 
Setpoint 

If  centigured  lor  Local  Setpoint  Tracking,  when  the 
UDC  transfers  out  ol  remote  setpoint,  the  last  value  of 
the  control  setpoint  1$  inserted  into  the  lOcai  setpoirtt. 

If  LSP  tracking  is  not  configured,  the  local  setpoint  will 
not  be  altered  when  the  transfer  la  made. 

CoHiimiedon  net  pate 
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Operating  Modes,  continued 


Setoctmgl/Uftualof 
Automatic  mode 


An  alternate  action  switch  places  the  controller  in  Automatic  or  Manual 
mode  of  operation. 

Switching  between  manual  and  automatic  will  be  bumpless,  except  when 
PDfMR  algorithm  is  selected. 

Table  5*9  includes  procedures  for  selecting  automatic  or  manual  mode  and 
changing  the  output  while  in  manual. 

Table  5-9  Procedure  for  Selecting  Automatic  or  Manual  Mode 


Optration 


1  Selecting 
Automatic 
Mode 


2  Selecting 
Manual  Mode 


Action 

until  *ALJTO"  Indicator  is  ON. 

The  controner  regulates  its  output  to 
maintain  the  PV  at  the  desired  setpoint. 

Upper  Display 


I _ 2LI  shows  the  PV  value 

LewerOaplay 

L _ shows  SP  and  the 

selpoint  value 

The  deviation  bargraph  indicate:;  the  PV 
deviation  from  the  setpoint. 

The  annunciators  win  Indicate  whichever 
setpoint  is  in  use; 

SP  Local  Setpoint 

2SP  Secono  Local  Setpoint 
RSP  Remote  Setpoint 
eSP  Computer  Setpoint 

until  'MAN*  incSc^or  is  ON. 

The  controller  hokis  its  output  at  the  last 
value  used  duiing  automatic  operation 
and  stops  adjusting  the  output  lor 
changes  in  setpoint  or  process  variable. 

Uppf  Diwllf 


I—..  I  .  J  shows  the  PV  value 

Igwf  D»pl«y 

I  shows  our  and  the 

output  value  in  (%).  | 

The  bargraph  will  indicate  Deviation  or  ! 
Output  whichever  is  configured.  j 

Table  5-9  continued  on  next  page 
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5.6  Opsrdtin^  ModCSf  continued 


SetacdnsMantalor 

Automtticmode, 

oontlnuMi 


Table  5-9  Procedure  for  Selecting  Automatic  or  Manual  Mode, 

continued 


Step 

Operation 

Press 

Action 

3 

A^ust  the 
Output  in 
Manual  Mode 

A 

or 

T 

to  adjust  the  of^oct  value  while  in 
manual  nx>r*  >. 

Upper  OiepUr 

.  ,  - shows  the  PV  value 

LowarDiopIty 

/♦I - shAws  OUT  and  the 

output  value  in  •/,. 

4 

Return  to 

Automatic 

Mode 

The  ‘A*  indicator  will  appear  indicating 
Automatic  mode. 

MAN 

AUTO 
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5.7  Setpoints 


■  UUUUCUQfl 


You  can  configure  the  following  setpoints  for  the  UDC5000  controller. 

•  A  single  local  setpoint  _ 

•  2  local  seqwints  toggled  by  the  SPl/SPZ]  key. 

•  A  third  local  setpoint  toggled  by  the  REMSP]  key. 


8«4c(ingth0iocK 

Mtpotntaourot 


Use  the  procedure  in  Table  5*10  to  select  a  local  setpoint  source. 

Table  5-10  Procedure  fo’’  Selecting  the  Local  Setpoint  Source 
Stap  Operation  Press  Action 


Enter  Setup 
mode 


Display  Local 
Setpoint 
Source 
•elections 


Action 

until  the  displays  read; 

Dx3»t>»pUy 

SCTUP 

l0««rOi>pliy 

or 

Upp*f  DitoUy 

r^T  UP 

Uxof  OipUy 

I  fiy  l^p  2 

until  the  displays  read; 

Up«*r  Ditpiay 


Setpoint  source  selections 
tONLY 
TWO 
THREE 


Select  the  to  select  the  desired  setpoint  source  In 

desired  source  upper  display. 

_ ▼ _ 

Return  to  ftovw  The  controflerwtll  assume  normal 

control  Disp  control. 


Continued  on  next  page 
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5.7  Setpoints,  Continued 


Changing  loeal  aeipolnt  Use  the  procedure  in  Table  5- 1 1  to  change  cither  of  the  local  setpoint  value. 
Ior2or3 


Table  5- 1 1  Procedure  for  Changing  the  Local  Setpoints 


Step 

OperMion 

Frees 

Action 

1 

Select  the 
setpoint 

LOWR 

OISP 

until  you  see 

upper  Oitplty 

“♦f  The  PV  value 

Lmw  Display 

SP,2SP,or3S?and 
the  local  setpoint  value 

2 

Change  the 
value 

A 

or 

T 

to  change  the  local  setpoint  to  the  value 
at  which  you  want  the  process 
maintained. 

SP,  2SP,  or  3SP  Indicator  will  light  to 
match  the  lower  display.  j 

Condmed  on  next  page 
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5.7  Setpoints,  continued 


SwncMng  between 
local  Mt;Mntl 
afid2 


Use  the  procedure  in  Table  5- 12  to  switth  between  Local  Setpoint  1  and  2. 
Table  5-12  Procedure  for  Switching  Between  Local  Se^wint  1  and  2 


Oporallon 

Select  the 
setpoint 


Change  the 
value 


_ Action _ 

I  to  alternately  switch  between  local 
setpoint  1  and  local  setpoint  2  (when 
configured). 

You  will  cee: 


Upp«<  Dnplay 


Lomw  Oespljy 


The  PV  value 

■  SP  and  the  local 
setpoint  #1  value,  or 
2  SP  and  the  local 
setpoint  #2  value 


to  change  the  local  setpoint  to  the  value 
at  which  you  want  the  process 
maintained.  The  display  “blinks*  If  you 
attempt  to  enter  setpoint  values  beyond 
the  high  and  low  se^nt  im'rts. 

SP,  2SP,  or  3SP  indicator  will  Ight  to 
match  the  lower  display. 

(  attswuonI  error*  wII 
appear  in  the  tower  display  If  the  2nd 
local  setpoint  is  nol  configured  as  a 
setpoint  source  or  if  you  attempt  to 
change  the  setpoint  while  a  setpoint 
lamp  is  enabled.  Setpoint  rarrp  rate  will 
apply  to  changes  between  local  SP  and 
local  SP2,  If  enabled. 


Continued  on  next  page 
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5.7  Setpoints,  continued 


9wKchlng  between 
localeeipotmSand 
local  eetpointsi 
or  2. 
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5.7  SStpOfntSy  Continued 


8rv  iCilngthtranxNe 
an,  dlntcdufoe 


You  can  select  what  you  want  your  remote  setpoint  to  be  for  each  loop; 
•None  _____ 

•  Remote  se^lnt  using  input  2  toggled  by  the  REMSP  key 

•  Remote  se^Joint  using  input  3  toggled  by  the  REMSP  key 
Use  the  procedure  in  Table  5-14  to  select  the  remote  seqxnnt  source. 


Table  5-14  Procedure  for  Selecting  the  Remote  Setpoint  Source 


Step 

Operation 

Press 

Action 

1 

Select  Set  Up 
Group 

SET 

UP 

Until  you  see; 

UsxarDsoUy 
rSETUP  1 

IXMwr  Diiplir 
(  corriTOL  1 
or 

UppwOltpliy 

1  SET  UP  1 

LoiMrDi*^ 

lor  Loop  2 

2 

Select  the 

Remote 

Setpoint 

Source  Prompt 

PUNC 

_ 

Until  you  see; 

Upd**  OmMet 

i  - The  Remote  Setpoint 

eouroe  eelection 
rSsPTSa  nonE-notueed 

in  E.|fvul2asRSP 
in  3.|n^3asRSP 

3 

Change 
ee  lection 

► 

R 

◄ 

to  change  the  remote  setpoint  source. 

ATTENTION  yoy  cannot  change  ttie 
Remote  Setpoint  Value  using  these 
keys. 

4 

Return  to 

normal 

operation 

J 

town 

cap 

This  will  return  the  controller  to  normal 
operation. 

Continued  on  nea  page 
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5.7  SetpOintSi  continued 


Swttdilng  between 
local  m  remote 
aaipolnts 


You  can  switch  between  Local  and  Remote  setpoints.  Use  the  procedure  in 
Table  5-15  to  switch  between  setpoints. 

Table  5-15  Procedure  for  Switching  Between  Local  and  Remote 


Setpoints 


Step 

Operatiot? 

Press 

Action 

1 

Select  Local 
setpoint 

HEM 

SP 

Until  you  see; 

Upp«r  Okplay 

The  PV  value 

LMwar  Display 

SP.or  2SP  and  the 
local  setpoint  value 

2 

Change  the 
Local  setpoint 
value 

AorT 

The  REMOTE  setpoint  cannot  be 
Changed  at  the  keyboard. 

3 

Select  Remote 
setpoint 

flEM 

8P 

again 

You  will  see: 

Uppiir  Dtiplay 

•^4-  The  PV  value 

LoworOioplay 

RSP  and  the  remote 
setpoint  value 

Continued  on  next  page 
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5.7  Setpoints,  continued 


Setpolm  selection 
kKflcetion 


Table  5-16  shows  what  the  displays  show  for  each  type  of  setpoint 


Table  5- 1 6  Setpoint  Selection  Indication 


Upper 

Display 

Using  Local 
Set^lnt 

Using  Remote 
Setpoint 

Using  2nd 
Lo^ 
Setpoint 

Using  3rd 
Local 
Setpoint 

PV 

PV 

PV 

PV 

Lower 

Display 

SP  and  tite 
Local 

Setpoint 

Source 

RSP  and 
Remote 
Setoolnt  Value 

2SP  and  the 
2nd  Local 
Setpoint 
Value 

3SP  and  the 
3rd  Local 
Setpoint 
Value 
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5.8  Alarm  Setpoints 


kttroducKon 


An  alann  consists  of  a  relay  contact  and  an  operator  interlace  indication. 
When  an  alarm  is  in  effect,  the  alarm  relay  may  or  may  not  be  energized 
depending  on  the  cottfigtiraaon  of  the  alam  relay  coil  in  the  Akim 
Configuration  Set  Up  group,  Function  prompt  “ALM  ACTN”. 

The  relay  contacts  can  be  configured  for  normally  open  (SOyenergized  or 
normally  closed  (NC)  de-energized  by  jumper  sdection.  See  Section  2  - 
Installation  for  alarm  relay  contaa  infortnadon. 

There  are  four  alarm  ^tpoints,  two  for  each  alarm. 

The  type  and  state  (High  or  Low)  is  selected  during  configuration.  See 
Section  3  •  Corfiguradon  for  details. 


PiDcedmfor 

tfaplayinotheafevm 

MpoMs 


The  procedure  for  displaying  and  changing  the  alarm  setpoints  is  listed  in 
Table  5-17. 


TaWe5-17  Procedure  for  Displaying  or  Changing  the  Alarm  Setpoints 


Step 

Opentiao 

Press 

AcliOD 

1 

Access  the 
Alarm  Setpoint 
Values 

ALM1 

or 

to  successively  display  the  alarm 
setpoints  and  their  values.  Their  order  of 
appearance  Is  shown  below. 

UflMf  DitAtBV 

I  TTI  Tne  alarm  solpoint 

El 

LoMr  DBpMy 

1,  _ _ ‘■H - irar[ALUl)K*y 

A1S1  VALs(Aiaimi.S«pMl  mm«) 
A1 S2  VAL  « (AUum  t .  SApotm  2  vakM) 
Per  (ALM  21  Key 

A2S1  VAL  n  (Mam  2.  S«(po*nt  1  vahM! 
A2S2  VAL  » (Mam  2.  Sepelm  2  v*lu«) 

AorT 

10  Change  any  alarm  setpoint  value  you 
select  In  the  upper  display. 

2 

Access  the 
Alarm  Type  or 
SUte 

B 

or 

El 

Until  you  see  one  of  the  following 
promts  In  the  lower  display. 
For{ALMl}hay 

A1S1  TYPE  -  (Atenn  1,  Satpoim  1  lypa) 

At  S2  TYPE  >  (Alarm  1 ,  Setpoint  2  type) 

AtSi  H  L  ••  (Alarm  1,  Satpoint  1  stMa) 

A1S2  H  L  >  (Alarm  1.  Satpoini  2  stata) 

For  [ALM  2}  Key 

A2S1  VAL  •  (Alarm  2,  Setpoint  1  value) 

A252  VAL  -  (Alarm  2,  Setpoint  7  value) 

A1S1  H  L  ••  (Alarm  1,  Setpoint  1  state) 

A1S2  H  L  ^Alarm  1,  Setpoint  2  state) 

Use  to  change  selection. 

3 

Return  to 

normal 

operation 

LOWR 

OISR 

j 
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5.9  Single  Setpoint  Ramp 


OonflQurtng  the 
Mtpointnmp 

Procedure 


You  can  configure  a  single  setpeint  ramp  to  occur  between  the  current  local 
seqxrint  and  a  final  local  setpoint  over  a  time  inteival  of  ftom  1  to  255 
minutes.  You  can  RUN  or  HOLD  the  ramp  at  any  time. 


Tabic  5-18  lists  the  procedure  for  configuring  the  Setpoint  Ran^j 
parameters.  For  SP  Program,  see  Section  6. 


Table  5-18  Procedure  for  Configuring  a  Scqwint  Ramp 


Step 

Opemtion 

Fress 

Action 

1 

Select 

SP  RAMP 

Set  Up  Group 

SET 

UP 

Until  you  see: 

Upoef  Dirplay 

SETUP  1 

Lower  Dispiiy 

SPRAM®  1 

2 

Select  the 
Setpoint  Ramp 
function 

E 

Until  you  see; 

Uppsr  Display 

1  EiMtila  -epytolWfarLMol 

Vtentp  for  Lmp  2 

1  SPRAMP  1  Enable  12 -«»n  amp  far 

3 

Enable 

S<itpoint  Ramp 

▲ 

to  enable  the  setpoint  raimp  function. 
Cheese  the  Loop(s)  on  which  you  want 
the  ramp  to  operate. 

NOTE:  You  cannot  change  the  current 
tocal  setpoint  If  the  setpoint  ramp 
function  is  enabled 

4 

Set  the  Ramp 
Time 

FtMC 

_ _ 

Until  you  see; 

OpoerOiaelV 

1  The  ramptime 

Inminutss 

towwDiapliy 

1  TMEMIN 

▲ 

or 

T 

to  Change  the  upper  display  value  to  the 
number  of  minutes  in  which  you  want  the  i 
final  setpoint  to  be  reached. 

Setting  Range  •  0  to  2S5  minutes 

NOT&  Entering  *0*  will  imply  an 
immediate  step  change  to  ilie  final  SP. 

5 

Set  the  Final 
Setpoint  value 

( 

UpparDitplay 

1  The  Final 

setpoint  vaue 

loiwrDiaptay 

1  FINALS® 

6 

A 

or 

T 

to  Change  the  upper  display  value  to  the 
desired  final  setpoint  value. 

Setting  Range  ••  within  the  setpoint  limits 
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5.9  Single  Setpoint  Ramp,  continued 


Running  ttM  setpoint 
nmp 

Precsdurs 


Running  a  Setpoint  Ramp  includes  starting,  holding,  viewing  the  ramp 
time,  ending  the  ramp  and  disabling  it. 


Table  S-19  lists  the  procedure  for  running  the  Se^toint  Ramp. 


Table  5-19  Procedure  for  Running  a  Scqxiint  Ran^ 


Stop 

Operation 

Press 

Action 

1 

Put  the 
confrotler  into 
Automatic 
mode 

UAN 

AUTO 

1 

until  ‘AUTO*  indicator  is  OM  and  you  will 
see; 

Uppar  Display 

1  '♦1 —  H  and  the  PV  value 

lomr  Display 

1  —  SP  and  the  present 

setpoint  value 

2 

Set  Start  SP 

A 

or 

T 

until  the  start  setpoint  value  you  desire  is 
indicated  in  the  lower  display; 
uppar  Display 

1  —  Hand  the  PV  value 

Lo«wr  Display 

i  ■♦I — SPandlhe  Start 

setpoint  value 

3 

Start  the  Ramp 

RUN 

HOLO 

you  will  see; 

Uppof  Display 

R  and  the  PV  value 

LcawDiaplay 

1  i  ■—  SP  and  a  chanano 

setpoint  value 

rX}TE:  The  value  bi  the  lower  (Ssplay  win 
be  increasing  or  decreasing  toward  the 
final  setpoint  value. 

The  PV  value  in  the  upper  display  will 
also  change. 

4 

Hoid/Run  the 
Ramp 

RUN 

HOLD 

To  hold  the  ramp  at  the  current  setpoint 
value. 

Press  again  to  continue  run. 

A  'KEY  ERROR*  prompt  will  appear  ii 
RUN/HOLD  key  is  pressed  while 
'SP  RAMP*  is  disabled. 

5 

View  the 
remaining  ramp 
time 

1 

lowrI 

DISPj 

Until  you  see: 
uppar  Display 

1  —  R  orH  and 

Lo«.rOkp%  the  PV  value 

1  _  *♦ - RAMP)00(M 

(Time  remaining) 

Table  S-/9  contwued  on  next  page 
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5.9  Single  Setpoint  Ramp,  continued 


Prooadun,  oominued 

Table  5-19  ftoccdure  for  Running  a  Setpoint  Ramp,  continued 


Step 

Operation 

Press 

Action 

6 

Change 
setpoint  during 
HOLD  mode 

A 

or 

▼ 

to  change  the  *HELD’  setpoint  if  the 
ramp  is  on  HOLD*. 

However,  the  ramp  time  remaining  is  not 
changed.  Therefore,  when  returning  to 
RUN  mode,  the  setpoint  wiU  ramp  at  the 
same  rate  as  previcjs  to  Local  setpoint 
changes  and  will  stop  if  the  Rnal  s*5tpoint 
is  reached  before  time  expires. 

If  the  time  expires  before  the  final 
setpoint  is  reached,  it  will  jump  to  the 
final  setpoint. 

6 

End  the  Ramp 

When  the  final  setpoint  is  reached,  the 
*R’  changes  to  “H*  In  the  upper  display 
and  the  controller  operates  at  the  new 
setpoint. 

ATTENTION  )  Anyli.-nfl  thn  local 
seisoint  is  different  from  trio  final 
setpoint  value  and  tr^e  BiiN/HOLD  key 
is  pressed  •  the  rarrp  will  raart  again. 

7 

Disable  the 
setpoint  ramp 
function 

SET 

UP 

Until  you  see; 

Up(»r  OnpUry 

1  SETUP  1 

|jmMrOU4:iay 

1  SPRAMP  1 

E 

r 

You  will  see; 

Upp«r  Diifiiay 

1  ErnWe  ^NaniDtarlLMel 

Lciwir  Dk(Say  Enable  2  -eP  Rump  lor  Loop  2 

1  SPRAMP  (  Enable  r  2  -SP  No  motor 

A 

Until  you  see: 

UoporO«bloy 
|~  DisXa. 

lM«r0iK>>O)r 

fSPRAMP"'! 

8 

Return  to 
nomtal 
operating 
mode 

1 

uown 

OtSP 
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5.10  Using  Two  Set  of  Tuning  Constants 


mtiDductlon 


Sttoatwogntt 


You  can  use  two  set  of  tuning  constants  for  single  output  types  and  2  Loop 
or  Cascade  control  and  ch(x>se  the  way  they  are  to  be  switched.  (Does  not 
apply  for  Duplex  Control). 

Ihe  sets  can  be; 

•  Keyboard  selcaed 

•  Automahcally  sv^itched  when  a  predctcnnined  Process  Variable  value 
is  reached. 

•  AutotnaticalJy  switched  when  a  prcdetcnnined  Setpoint  value  is 
reached. 

The  following  procedures  show  you  how  to: 

•  Select  two  sets 

•  Set  the  switch-over  value 

•  Set  tuning  constant  value  for  each  set 

•  Switch  between  two  sets  via  the  keyboard  (without  automatic  switch¬ 
over) 


The  procedure  in  Table  5*20  tells  you  how  to  select  two  sets  of  turing 
constants. 


TaWe  5-20  Procedure  for  Selecting  Two  Set  of  Tuning  Constants 


Step 

Operation 

Prase  Action 

1 

Select  Control 
Set  Up  group 

W' 

UP 

Until  you  Me;  For  Loop  2 

UtxwrP«olay  Up(«r  Oitotoy 

riifup  1  {  ict 1 

UawrOBotef  Iwinf  DweUy 

Of  fconrsn 

2 

Select 

PIOSETS 

(unction 

Undl  you  Me; 

UpOTfPiWliy 

)  Available  sciwtons 

^  are  lated  below 

L0MrD«el*y  | 

pie-atTS  i  J 

1 0NLY  - 1  net  of  oonatants  ' 

2  KEYBD  •  2  Mts,  keytx>anj  MhxPabie 

2  PVSW  -  2  set.n,  auto  swttcn  at  PV  value 

2  SPSW  -  2  sat£.  auto  awitch  at  SP  value  > 

AorT 

to  MUtet  the  type  of  PID  SET  in  the 
upper  display. 

ConanutdoK  ntja  page 
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5.10  Using  Two  Set  of  Tuning  Constants,  continued 


Set  WMttctvovBf  value  If  you  select  2  PVSW  or  2  SPS  W,  you  must  set  a  value  at  which  the  sets 

will  switch  over. 

The  procedure  in  Table  5-2 1  shows  you  how  to  set  tiiis  value. 


Table  5-2 1  Procedure  for  Setting  Switchover  Values 


Step 

Operation 

Profit 

Action 

1 

Select 
SwKchover 
value  tunction 

(E) 

tMumino  ¥Ou 

m 

Up  0^0 
iD&frwX* 

Until  you  see; 

UoMt  DtioUv 

1  ^ _ The  switchover 

uwsf  Dicoisy  value 

sw  value 

AaT 

to  select  the  switch-over  value  in  the 
upper  display. 

Set  Tuning  eonetant  There  air  specific  tuning  constants  that  must  be  set  for  each  set  The 
vaiuee  lor  each  aet  procedure  in  Tabic  5-22  shijws  you  how  to  access  these  constants  and 

change  their  values. 


Table  5-22  Procedure  for  Setting  Tuning  Constant  Values 


Step 

Operation 

Profit 

Action 

1 

Select  Tuning 
Set  Up  Group 

arr 

JiLj 

Until  you  see; 

UpporOwoWy 
f  SET  UP  j 

Lowsr  Display 

1  TtMNC  1 

2 

Select  the 

tuning 

constants 

1 

PUNC 

to  successiveiy  (Ssplay  the  toRowing 
constants; 

UppsrDispUy 

[■  The  tuning  constant 

value 

Loww  Display 

NATr 

user 

PhoeaDaorOAiNr* 

PATE  2" 
lttET2~ 

EarJiSOfi^ 

PRCFficaarOAIN)* 

IUTC3* 

parrs* 

PROP  ICAarOAlNA** 

PATE  4- 
PaE74- 

AorT 

To  change  the  value  ot  any  of  the  atiove 
bsted  prompts  In  the  lower  dispkiy. 

•PIDJlETl  -  wi*  b«  umO  wh«n  PV  or  r>P  whicttovtr  is  ts  orBaur  th«n  th« 

•wschovsf  vshj*. 


•*PIDSET2  -  will  b*  us«<J  wh«n  PV  or  SP,  wNchuvsr  n  aotoeioO,  Is  iaa  than  tho 
■wtenovor  valiM. 


CoHtinutd  Oft  nea  pagf 
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5.10  Using  Two  Set  of  Tuning  Constants,  continued 


SwttcDlMtwMntwo 
•M  via  the  keyboard 
(without  automatie 
ewictHMer) 


This  procedure  is  operational  only  if  2  FID  SETS  was  configured  at 
"CONTROL”  set  up  group. 

The  procedure  in  Table  5-23  shows  you  how  to  switch  from  ont  set  to 
another. 


Table  5-23  Procedure  for  switching  FID  SETS  from  the  Keyboard 


Step 

Operation 

Press 

Action 

1 

Access  the  PIO 
set  display 

Until  you  see; 
upper  display 

LOWR 

OSP 

^  tiiGrVValUc 

LowarDisploy 

fpidserx  X=ior2 

A 

or 

▼ 

to  change  PID  SET  1  to  P!D  SET  2  or 
vice  versa. 

You  can  Autotune  both  sets  on  either 
loop.  See  Subsection  5.17 
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5.11  2  Loops  of  Control  Overview 


IMfodijeiion 


The  UDC5000  can  operaie  using  Two  Independent  Loops  of  control  or 
Internal  Cascade  control. 

TWO  INDEPENDENT  LOOPS  -  Sec  Functional  Overview  Block  Diagrams 
for  Loop  KFigurc  5-1)  and  Loop  2  (Figure  5-2)  and  Tabic  5-24  for 
selections  bas^  on  these  diagmnos. 

The  following  rules  apply  for  Two  independent  loops: 

•  Cunent  Output  on  Loop  2  leqaircs  Auxiliary  output 

•  Loop  2  Relay  Output  is  always  dedicated  to  relay  2. 

•  Loop  2  Current  Duplex  ou^ut  is  limited  to  Auxiliary'  output  signal  only. 

•  No  Position  ftxrportional  or  Relay  Duplex  Outputs  on  Loop  2. 

•  No  ON/DFF  or  3  Position  Step  algorithm  in  Loop  2. 

INTERNAL  CASCADE  CONTROL  -  uses  Loop  2  as  the  primary  loop 
with  the  output  of  loop  2  being  the  remote  setpoint  of  Loop  1. 

Sec  Functional  Overview  Block  Diagrams  (Figure  5-3)  and  Tabic  5-24  for 
selections  based  on  these  diagrams. 

The  following  rules  apply  for  Internal  Cascade  control: 

•  Loop  2  must  be  the  primary  loop 

•  Loop  1  must  be  the  secondary  (internal  or  slave)  loop  htcausc  all  output 
fonnr>  exist  on  Loop  1 

•  Loop  1  remote  se^int  is  fixed  as  Lcc^  2  output 


S«(«cttons 


Table  5-24 


LOOP 


Refer  to  Rgures  5-1, 5-2,  and  5-3  Block  Diagrams  and  Table  5-2^  for 
selections  based  on  these  diagrams. 


Selections 


Process  Variable 


LOOP1  Remote  Setpoint 
Feedforward 


LOOP  2  Process  Variable 


Remote  Setpoint 


Feedforward 


iNPirri 

INPirT2 

INPUTS 

Yes 

Remote 
Swiiching 
between 
Inputs  1  and  2 

Remote 
Switching 
between 
Inputs  1  and  3 

No 

Yes 

Yes 

No 

See  Input  2 
Algorithm 

See  Input  3 
Algorithm 

Yes 

via 

configuration 

Via 

Configuration 

or 

Remote 
Switch  2 

Via 

Configuration 

or 

Remote 
Switch  2 

No 

Yes 

Yes 

No 

See  Input  2 
Algorithm  | 

See  Input  3 
iWgonlhm 

INPUT2 

ALCORmti 


HM.0  Setew. 

Summing 
Carbon  Poten 
Rel  Humidity 
Mult/Div 
wWiInputl 


Feed 
forward  ^ 


Feed 
forward  2 


INPUTS 

ALGOFtmiM 


HIAO  Select 
or 

Summing 

with  Input  1 


Feed 
forward  1 


Feed 
forward  2 


Connnued  on  MJt  page 
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5.11  2  Loops  of  Control  Overview,  Continued 


Single  Loop  Controller  Figure  5-2  is  is  a  Block  Diagram  of  a  Single  Loop  ControUer  -  Loop  #1. 
Egure  5-2  Functional  Overview  Block  Diagram  of  a  Single  Loq)  Controller  •  Loop  #1 


ANALOG  INPin*  2 
(OPTIONAL) 


RATIO  AND  BIAS 


ANALOG  INPUTI 


ANALOG  INPUTS 

(OPTIONAL) 


f  Input  1  or  2  or  RATIO  AND  BIAS 
Input  1or3  — — ... 

vunornoto 
j  Switch 


Romoia  Sotpoint 


MPUraALCORITHM 
MP  Ur  COMBINATIONS 
1  I  (MATH,  CARSON  MCfreN..rrc.) 


»U>UT3  ALGORITHM 
INPUT  COMBINATIONS 
(HinOSELfCTOR  SUMMER) 


MPUr  2  ALGORITHM 

-  Y 

MPUT  3  ALGORITHM 

FEEDFORWARD 

> 

>  i 

FEEDFORWARD 

PIO  CONTROL  ALGORITHMS  (LOOP  #1) 


SETPOINT 

SOURCE 


ourrin' 

WITHOUT 

reEOFORWARD 


FEEDFORWARD 
SUMMER 
In  Automatic  Only 


•  Loeai  Saieolnl 


•SP2 
I  Input  a 


^  ^winpui* 

•Rmupi*  Oxpplm^ 

Input  2 

T  r 


OUTPUT  To  rUMl  Control  EHtnoni 
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5.11  2  Loops  of  Control  Overview,  continued 

Loop2  Hgure  5*3  is  is  a  Block  Diagram  of  a  Loop  2  of  a  2  Loop  controller.. 

figure  5-3  Functional  Ovcnricw  Block  Diagram  of  Loop  2  of  a  2  Loop  Controller 


ANALOG  INPUT  2 
(OPTIONAL) 


ANALOG  INPUTS 
(OPTIONAL) 


Ramoia  Setpoint 


INPUTS  ALGORITHM 
FEEDFORWARD 


INPUT  3  ALGORITHM 
■  FEEOr-ORWARD  I 


PID2  CONTROL  ALGORITHMS  (LOOP  i2) 


OUTPUT 

WITHOUT 

FEEDFORWARD 


FEEDFORWARD 

SUMMER 

In  Autonratic  Only 


IS4tp«lnt 


I  Input  a 


•  Rnmot*  Batpolnl  t 


nilTPi  IT  To  Pinal  Control  Elaaiant  on  2  Loops 

wwtrw  To  Loop  1  R8P  on bilomalCaoosdo Control 
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5.11  2  Loops  of  Control  Overview,  continued 


mterml  Cascade  Figure  5-4  is  is  a  Block  Diagram  of  Internal  Cascade  for  a  2  Loop 
controller. 

Figure  5-4  Functional  Overview  Block  Diagram  of  Internal  Cascade  of  a  2  Loop  Controller 


Cemrol 

BanMfii 

WTERNAL  CASCADE  RULES 

•  Loop  #2  must  be  the  primary  loop. 

•  Loop  #1  must  be  the  seoorvlary  (Internal  or  slave)  loop  because  ail  output  forms  exist  on  Loop  1 . 

•  Loop  #1  Remote  Setpoint  is  fixed  as  loop  #2  outp^. 

azM 


Condnued  on  not  page 
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5.11  2  Loops  of  Control  Overview,  Continued 


CX«n1(teniM 


The  UDC5000  allows  you  to  select  high  or  low  output  override.  Refer  to 
Section  3  -  Configuranon  to  select  High  or  Low. 

The  following  rules  apply  for  high/low  override: 

•  Only  one  physical  output  is  required  when  override  is  enabled.  It  is  the 
ouqrut  from  Loop  1  because  Loop  2’s  internal  output  is  routed  through  the 
selector. 

•  Loop  2  output  can  also  be  available  at  all  times  if  desred. 

•  The  un.selected  output  will  never  change  by  more  than  5%  from  the 
selected  output  (No  Windup). 

Figure  5*5  is  a  block  diagram  of  the  Hl/LO  Override  Selector. 


Figure  5-5  Hi/Lo  Override  Selector 
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5.12  Configure  2  Loop  of  Control 


Salict  2  loop  algortttvn  The  procedure  in  Table  5>25  shows  you  how  select  the  2  loop  algorithm. 
Table  5-25  Procedure  for  Selecting  2  Loop  Algorithm 


Operation 

Select 

Algorithm  Set 
Up  Group 


Select  the  PIO 
Loops 


_ Action _ 

Untit  you  see: 

Upp<f  Display 
I  SCI  UP 

tOMWr  Display 
I  AL60RTHM~| 

to  successively  display  the  following 
constants: 

UpparOiaplay 
I  -^1-1  LOOP 

tOwarOiiplay  CASCADE 

I  algobthm" 

To  select  2  Loops  or  Cascade. 


Seieet  the  output 
algofWin  tor  each  loop 


Sec  Subsection  5.11  for  rules  and  regulations  then  follow  the  procedure  in 
Table  5-26. 


Table  5-26 


Procedure  for  Selecting  Ou^ut  Algorithm  for  each  Loop 

•ration  Press  _ Action _ 

2  Output  Until  you  tee: 

tthm  Set  UP  optwPtptoy 

roup  ^  I  SET  UP  I 

towKf  Diaplay 
j  our  AL6  I 

1  Loop  1  f'""""!  to  tuccessively  display  the  following 

Ithms  I  constants: 

V——'  Uppar  Diiptoy 

I  ^2- TIME 
1 - i  cuRmrr 

LoioarPiiiitoy 

I  OUTALG  I  CURD 

- - '  CURTt 

Ticun 


Stop 

Operation 

Press 

1 

Select  Output 
Algorfthm  Set 
Up  Group 

SET 

UP 

2 

Select  Loop  1 
Algorithms 

FUNC 

A 

or 

T 

To  seied  Loop  i  algorithm. 


Table  SS  continued  on  next  page 
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5.12  Configure  2  Loop  of  Control,  Conti  rmed 


S«l«ct  the  output 
algchttin  for  each  loop, 
continued 


Tabic  5-26  Procedure  for  Selecting  Output  Algorithm,  continued 


Stop 

Operation 

Press 

Action 

3 

Select  Loop  2 
algorithms 

FUNC 

Until  you  see; 

Uppsr  Dinplay 

NONE 

-  TIME 

iM/M  DMplay 

OLn"  2  ALG  CUR  Tl 

-  TICUR 

A 

or 

T 

To  select  Loop  2  algorithm. 

Seieet  oontrol  The  procedure  in  Table  5-27  shows  you  how  select  the  2  loop  algorithm. 

peramjtareforMCh 

loop 


Table  5-27  Procedure  for  Selecting  Control  Parameters 


1  Step 

Operation 

Press 

Action 

1 

Select  Control 
Set  Up  Group 

© 

Until  you  see; 

UppArOoplay  Upper  Display 

f  sct'up  I  |ttfup  1 

Uwar  Oisplay  Umnr  Display 

ICONTROC  1  M'icormOL2  Cat 

Loop  2 

2 

Refer  to  SubsacUon  S.li  tor  rules  and 

restrictions 

and  to 

Section  3  -  Configuration  Xo  select  the 
incivtduai  parameters. 

CoHiiuud  0/1  next  page 
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5.12  Configure  2  Loop  of  Control,  continued 


S>licttonlnfl 
pmnwtsn  for  nch 
gnx4> 


The  procedure  in  Table  5-28  shows  you  how  select  the  Tuning  Parameters. 


TaWe  5-28  Procedure  for  Selecting  Tuning  Parameters 


Stop 


Oporatlon 


Press 


Action 


Select  Tuning 
Set  Up  Group 


SET 

UP 


Untit  you  see: 

Uppf  DiiipUy 
SETUP 


UppTP»pl>y 
“^UP  1 


LoMf  Display 
(tuning  I 


Lflwar  Display 


or 


TUNING  2 


Fa- 


Loop  2 


PID  sot  1  and  2  (TUNING)  are  fa  Lrop  1 
and  single  loop  applications. 

PID  set  3  and  4  fTUNlNG2)  are  for  Loop  2 
in  two  loop  and  cascade  control 
applications. 


Select  Tuning 
constants 


FUNC 


to  successively  display  the  following 
constants: 

Uppar  Display 

I  Thft  Tunino  Constant  Vnlua 


Lmaar  Display 


r 


TUNINO  CONSTANTS  lor 
Primary  Loop 

PHOPBANOorOAM 

RATEMIN) 

NEBETtMINCOiaPM) 

croc 

PNOP  SANDS  arGAM2 
NAT^HM 
RESEratlllNORIIPII) 
CYCLES 

OR 

TUeONG  CONSTANTS  lor 
LOOPS 

PROPiANMarOAINS 

PATCStMIN) 

RtBETetliMOnilPM) 

CYCLES 

PROP8AND4erOAIN4 


ORIItPM} 


CYCLE4 


Refer  to  Section  3  •  Configuration  tor 
detailed  Intonnation. 

You  can  Autotune  both  sets  on  either 
loop.  Refer  to  Subsection  S.  17. 


Use  the  |  FUNGI  key  to  switch  between 
loops. 


AorV 


To  change  the  values. 
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5.13  Monitor  2  Loops  of  Control 


IMiciduclIon 


Loopdiiptay 


V)MwlngMcfiloo(>’s 
process  vartable 


initmsicsaeacto 

kxflcatlon 


Monitoring  two  individual  loops  of  control  or  Internal  Cascade  is  the  same 
as  a  single  loop  except  that  OUT  Indicator  land  2  become  Loop  1  and 
Loop  7  indicators  when  more  than  one  control  loop  is  enabled. 


Display  of  Loop  1  or  Loop  2  (if  configured)  is  done  by  toggling  the  [FUNC 
key. 


Regardless  of  which  loop  is  being  displayed  “1”  or  “2",  the  process 
variable  of  the  non-displayed  loop  can  be  shown  in  the  lower  display  by 
repeated  presses  of  the  jLOWR  DISP  key  until  “IPVXXXX”  or 
“2PVXXXX’' is  displayed. 


When  Internal  Cascade  has  been  configured,  an  "r  will  ^rpear  on  the  left 
side  of  die  upper  display  as  long  as  Loop  I  is  opcraririg  in  ^e  remote 
seqxrint  mo^  (for  example:  RSP  is  displayed) 

If  Local  seq>oint  1  and  2  is  being  used,  the  "r  will  disappear  until  the 
remote  seqjoint  [REM  SP|  key  is  pushed  to  switch  from  local  setpoint  to 
remote  setpoint 


Switching  between  automatic  and  manual  modes  on  either  loop  will  not 
affea  the  IniemaJ  Cascade  indication. 
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5.14  Operate  2  Loops  of  Control 


LoopopanUon 

OptrnUngmoclQsand 

Mtpointiioutee 

Ktybaardopsratlon 

AutotuM 


Adaptive  tune 


Setpoint  Ramp  or 
Setpoint  programming 


Olglalinputi(temole 

modeewItoMig) 

Output  override  HVLo 

eeiect 


intemerf  Caacede  control 


Operation  of  two  individual  loops  of  control  is  identical  to  qxxating  a  single 
loop  of  control  except  that  TUNING  2  group  applies  to  Loop  2  only  and 
two  PK>  sets,  3  and  4,  are  available.  TUNING  group  applies  to  Loop  1 
with  PID  sets  1  and  2  applicable. 


Ibe  rules  for  Auto/Manual  modes  and  changing  setpoint  sources  are  the 
same  as  single  loop  operation. 


Note  that  the  loop  being  displayed  is  the  only  loop  affected  by  normal 
keyboard  operation.  However,  either  loop  can  be  reconfigure  when  in  the 
Set  Up  mode  regardless  of  which  is  being  di.'tpluyed  during  normal 
operation. 


Each  loop  can  be  Autotuned,  but  they  must  be  tuned  separately  (one  at  a 
time).  Cmfiguxe  the  loop  to  be  enabled  and  the  type  of  Autotune  (automatic 
ormanoal  step)  then  follow  the  normal  rules  for  Autorune. 


Two  independent  loops  or  cascaded  loops  can  be  Adapdve  tuned  at  the 
same  time,  if  configured. 


Eitfter  loop  or  both  loops  can  be  configured  for  a  single  setpoint  ranqr 
operation  or  seqroint  programming  by  enabling  the  dettired  loop  or  loops 
(sec  Section  3  •  Cot^guration). 

An  TT  or  “R”  will  appear  when  applicable,  depending  upon  which  loop  is 
being  displayed. 

The  RUN/HOLD  operation  is  shown  in  Table  5*  19  ‘*Ruruiing  a  Single 
Se^roint  Ramp". 


Digital  Input  Switch  2  is  dedicated  to  Loop  2  and  Digital  Input  Switch  1  is 
dedicated  to  Loop  1  when  two  loops  or  Cascade  coaool  is  configured. 


Oi^t  Override  allows  you  to  select  the  higher  of  Output  1  and  Ouqrut  2 
(Hi  Select)  or  the  lower  of  Ou^ut  1  and  Ou^ut  2  (Lo  Select)  to  appear  at 
Output  1  terminals  to  drive  the  final  control  element. 

Refer  to  Subsection  5.11  or  Override  rules  and  block  diagram. 

Override  prompts  appear  under  Set  Up  group  “ALGORTKM”  and  fiincoon 
prompt  “OUT  OVRD”. 


Internal  cascade  is  a  function  of  2  Loops  of  control  where  Loop  2  Is  the 
primary  loop  and  the  output  of  Loop  2  is  the  remote  setpoint  of  Loop  1. 
Refer  to  Rgurc  5-4  block  diagram. 
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5.15  Digital  Input  Option  (Remote  Switching) 


Hroductlon  Ihe  Digital  Input  option  detects  the  state  of  external  contacts  for  either  of 

two  inputs.  On  contact  closure,  the  controller  will  respond  according  to 
how  each  switching  input  is  confined. 

If  the  controller  is  configured  for  either  Two  Loop  or  Cascade  control  then 
switch  #1  operates  only  on  Loop  1  and  switch  #2  operates  only  on  Loop  2. 
Make  your  selection  under  Set  Up  group  “OPTION”,  function  group 
prompt  “REM  SWl”  or  “KEM  SW2'’.  See  Section  3  •  Configuration .  _ 

Action  on  dosur*  Tabic  5-29  lists  the  configuration  prompt  selections,  the  “Action  on 
Qosine”,  and  the  dispby  indication  for  each  .selection  available. 

ATTEtmOfT]  feature  acts  as  a  toggle.  If  closing  contact  causes  action 
noted  in  Table  5-29;  reopening  contaa  causes  a  switch  back  to  the  original 
state  or  mode. 


Table  5-29  Digital  Input  Option  Action  on  Contact  Qosurc 


REMSWior 

REM8W2fl«laetlons 

Obpiaylndlcatlcn 

Action  on  contact  cioaure* 

Toman 

■MAN*  blinks 

Puts  the  controller  into  manual  mode 

ToSPI 

•SP'  Winks 

Switches  out  of  remote  setpoint  and  selects  the 
locai  setpoint. 

T0SP2 

“2  SP“  bUnks 

Switches  out  of  first  local  setpoint  and  selects 
the  second  loca!  setpoint. 

To  OR 

None 

Selects  direct  controller  action. 

ToHOLO 

*H*bSnka 

Suspends  setpoint  ramp  or  setpoint  program. 

T0PO2 

PIO  SET2  in  lower  display 

Selects  PID2  (transfer  It  using  PID  SET  1 ) 

FVIW 

'll  IN' bunking 

Selects  the  PV  to  equal  Input  2. 

(not  available  lor  2Loop,  Cascade  control,  or 
Carbon  Potential 

PVIN3 

'III  IN-blnking 

Selects  the  PV  to  equal  Input  3 

To  RUN 

•R*  indicator  benks 

Starts  a  stopped  SP  Ramp  or  SP  Program. 

ToBEGN 

•R*  brinks  If  in  RUN 
■H*  blinks  If  in  HOLD 

Resets  the  SP  Program  to  the  setpoint  at  the 
beginning  of  the  program  without  any  change  in 
mode  or  program  status. 

Kcyteard  operation  If  a  particular  mode  or  parameter  is  selected  by  the  contact  closure,  using 

the  keyboard  to  select  the  same  paiamrier  will  ensure  that  the  selected  uxxic 
will  be  maintained  after  the  remote  digital  switch  is  re-opened.  The  dispby 
wdl  blink  when  the  key  is  pressed;  no  other  indica&on  is  made. 
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5.16  Adaptive  Tune(Accutune™) 


RKiDauciion 


HOWitMCVkS 


Setpoint  ehiing«s 


Piooeatvwtabie 

dMurtxnois 


RuiM  and  regutaOons 


Adaptive  Tunc  will  conrinuaJly  adjust  the  Gain  or  Proporoonal  Band  (P), 
Rate  (I),  and  Reset  TLne  (D)  tuning  constants  in  response  to  setpoint 
changes  and/or  Process  Variable  disturbances. 

Adaptive  Tune  handles  all  Local,  Remote,  and  Computer  Setpoint  changes. 


Adaptive  Tunc  uses  a  combination  of  fixquency  response  analysis,  droc 
domain  analysis,  and  the  rule  based  expen  system  techniques  to  identify  the 
two  most  dominant  process  lags  plus  any  dead  time. 


It  then  automatically  readjusts  the  PID  parameters  as  necessary.  It  docs  iltis 
while  controlling  to  setpoint  in  automatic  (closed  loop)  control  mode. 

These  calculated  PID  values  can  be  changed,  if  desired,  by  disabling 
Adaptive  Tunc  and  entering  different  values. 


Tuning  can  be  aborted  by  pushing  |  Man/Auto |  key  to  return  to  manual 


mode. 


During  start-up,  w  whenever  the  setpoint  changes.  Adaptive  Tune  employs 
time  domain  analysis  to  tune  die  process  at  any  desired  setpoint  without  any 
prior  ioitialization  or  proce.ss  knowledge. 


During  Process  Vjrriable  (PV)  disturbances  which  result  from  non- 
linearities,  process  dynamics,  load  changes  or  other  operating  conditions. 
Ad^tive  Tune  uses  frequency  response  analysis  techdr)ues  to  continually 
respond  to  PV  disturbances  as  sn^  u  0.3%. 


The  following  is  a  list  of  rules  and  regulations  for  Adaptive  Tune. 

Ad^tive  Tune: 

•  can  tune  on  all  Local,  Remote  or  Computer  se^xiints 

•  will  work  only  for  algorithms  PID-A  or  PID-B  selections 

•  is  done  in  automatic  mode 

•  ca.fl  operate  during  setpoint  ramp  or  setpoint  programming 

•  can  be  monitored  or  reconfigured  over  Honeywell’s  communication 
network 

•  can  be  disabled  via  Remote  Switching  Inputs 

•  can  tune  two  independent  loops  or  cascaded  loops  at  the  some  time 

•  does  not  bump  the  output  during  operation 

•  cannot  be  used  with  3  position  step 

•  When  a  setpoint  Adaptive  Tunc  is  in  progress,  a  large 'T'  appears  in 
the  upper  display.  During  this  time,  no  changes  to  the  configuration 
parameters,  including  the  setpoint,  are  permitted. 


Cciuimudon  noi  page 
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5.16  Adaptive  Tune  (Accutune™),  corenuod 


ConfigunOon 


Proccdurt 


Before  stilting  Adaptive  Tune  you  must 

•  enable  the  Adaptive  Tune  feature 

•  select  whether  you  want  U)  adaptive  tune  on  sernoint  chancer  only  or  both 

ifftpoini  and  EY  chanecj 

•  set  the  nunimuiD  value  of  setpoint  change  in  of  span  that  will  result  in 
xe-tuning. 


Use  the  pnxwlure  in  Table  5-30  to  configure  these  items. 


Table  5-30  Procedure  for  Configuring  Adaptive  Tune  Parameters 


Step 

Opemion  Press 

Action 

1 

Select 

Autotune  Set 
Up  Group 

srr 

UP 

Until  you  see: 

lipoar  I^iotay 

rsfruT  1 

Lomt  Otic  ley 

ALTTOTWE 

2 

Select 

Adaptive  Tune 

PUNC 

you  will  see  either: 

Upiwr  Dll  play 

1  ADAPT  •  Adacevfi  Tiiniro 

A  TUNE  -  AutOtune 

1  TUNTTYPI;  I 

A 

or 

T 

until  ADAPT  appears  in  the  upper 
rtsplay. 

3 

1 

Select  the  type 
of  Adaptive 
Tune  for 

Loop  1 

1 

puwcj 

_L 

You  win  see: 

UcowOiicUiy 

- - H  DISABLE. 

lAtaar  Ome^f  ONLY 

AOAPTUNE 1  ♦  PV 

DISABLE  -  Adaptive  Tune  disabled 

SP  ONLY  •  AdapOve  Tur>«  wil  occur  on 
cetiMint  Changes  only 

SP  ♦  PV  -  Ad,aptJve  Tune  will  occur  on 
Setpoint  changes  and  also  when  there  is 
a  Process  Variable  disturbance  of 
greater  than  0.3r;  of  span 

A 

or 

T 

until  the  deslrtd  selection  appears  in  the  ' 
upper  dtsplay. 

I 

Table  S-30  combuted  on  ntc  pa/fe 
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5.16  Adaptive  Tune  (Accutune™),  continued 


ConflgitfBtlon, 

eominued 


Table  5-30  Pnxcdure  for  Configuring  Adaptive  Tunc  Parameters, 
continued 


Step 

Operation 

Press 

Action 

4 

1 

Enter  the 
setpoint 
change  value 
for  Loop  1 

FUKC 

until  you  see 

upper  Die«iay 

1  ■*~'"Rsnoe: 

LMwr  Display  i5tOl5% 
rircSKT  “"Span 

This  is  the  minimum  setpoint  change 
value  on  which  re-tuning  will  occur. 

Example; 

It  the  range  la  0  to  2000,  and  5%  is 
configured  hero,  re-tuning  will  occurif 
the  setpoint  change  is  100  or  larger. 

AorT 

until  the  desired  range  appears  in  the 
upper  display. 

6 

Verify  or 
charge  the 
prooesj  Gain 
value  for 

Loopl 

FUNC 

You  will  see; 

Upper  Oinplay 

1  ^ — 4“  Range: 

Laww  Diepray 

1  "1 

The  Preoets  Gain  Vabe  Is  normally  a 
READ  onty  vaUe.  It  should  only  bs 
chsngsd  If  the  oomrolter  raUs  to  Identity 
the  process.  In  this  cass,  eat  the  value  to 
the  algebraic  value  of  PV  m  percent, 
divided  by  output  in  percent,  as 
asplaiyed  while  In  manual  mode. 

AorV 

urrtit  the  desired  range  appears  In  the  1 
upper  display.  1 

If  Loop  2  is  oonf  gursd; 

Tbe  procedure  is  the  sane  as  U  ,ied  for  Loop  i  except  the  prompts  will  be: 
ADAPT  2 
SPCHANGE2 
KPQ2 


Continued  on  n£o  fMge 
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5.16  Adaptive  Tune  (Accutune™),  continued 


StartHjpmode 


At  start-up,  SP  ADAPT  tuning  is  used.  TTie  pnxedure  for  stan-up  is  listed 
in  Table  5-31. 


Table  5-3 1  Procedure  for  Using  Adaptive  Tune  at  Stan-up 


Step 

Operation 

Press 

Action 

1 

Put  the 
controller  into 
manual  rnode 

MAN 

AUTO 

Until  the  MAN  indicator  Is  ON. 

You  will  see: 

Uppar  DAoUiy 

1  the  PV  value 

LAMTDiMair 
[OUTXXXX  ] 

A 

or 

T 

to  adjust  the  output  value  In  the  tower 
dspiay,  so  that  the  PV  ines  out  at  least 
10%  o(  PV  range  and  much  lower  than 
the  normal  aet^nt  setting. 

2 

Let  PV  stabilize 

Allow  the  PV  to  stabiEze  (stop  changing). 
Depending  on  the  response  time  of  the 
process,  you  may  have  to  wait  a  while  for 
the  PV  value  to  line  out.  Watch  the 
displays  (or  a  stable  condition. 

3 

Ae^ust  the 
setpoint 

U)WR 

OtSP 

Until  you  see; 

UpMrOtipMir 

[  the  PV  value 

IgiyOtipMy 

ISPXXXX  1 

ik 

or 

T 

to  adjust  the  setpoint  value  In  the  tower 
display  to  the  desired  setpoint  at  which 
you  plan  to  operate  after  Adaptive  Tune 

Is  oonpletsd. 

4 

starts? 

ADAPT  tuning 

1 

AUTO 

TUNE 

The  oontroOer  win  switch  to  automatic 
mode  end  the  preceu  win  stai  to  move 
toward  the  sat^nt  snd  win  Kns  out  with 
the  proper  tuning  constants. 

A  laigs  *7*  appears  on  the  left  side  of  the 
upper  dspiay  to  Indicate  that  (SP 

ADAPT)  tune  is  in  progress. 

You  will  see; 

UpOWDiiCMr 

rfxxxx  H —  thePVvelue 

l«M«rbeo(^r 

IsPxxxx  -w —  the  setpoint  value 

If  you  twitch  to  automatic  (MAN/AUTO 
key]  instead  of  pressing  tne 
[AUTOTUNE)  key.  ‘PV  ADAPT  will 
occur  (if  the  PV  Is  dtterent  than  the 
setpoint)  but  It  will  take  longer  than  SP 
ADAPT  especially  If  the  process  Is  stow. 

Table  3-31  eantinued  on  next  page 


166 


UDC6000  Universal  Digital  Controller  Product  Manual 


9/94 


5.16  Adaptive  Tune  (Accutune™),  continued 


SP  ADAPT 
(after  startHA}) 


PV  Adapt 


Aborting  ACtapilva 
Tuning 


SP  ADAPT  will  occur  whenever  the  controller  is  in  automatic  mode  and  a 
sepJoint  change  occurs  which  is  greater  than  the  previously  configurud 
minimum  setpoint  change  value. 

The  controller  will  delay  using  any  setpoint  changes  for  30  seconds  to 
enable  it  to  calculate  whether  to  “SP  ADAPT’  or  not  But,  if  the  controller 
is  toggled  between  LSPl  a,id  LSP2  or  if  any  other  key  (such  as 
LOWR/DISP)  is  pressed,  the  setpoint  change  is  immediate. 

A  large  *T*  is  dispbyed  in  the  upper  display  whenever  SP  ADAPT  mode  is 
in  progres-s.  During  this  time,  no  chargc.s  to  the  configuration  paraLocten, 
including  the  setpoint,  are  permitted. 


PV  ADAPT  will  occur  whenever  a  PV  disturbance  of  0.3%  span  or  larger 
occurs.  It  will  take  1  and  1/2  process  cycles  around  the  setpoint  before  any 
process  recognition  can  occur. 

A  small  “T**  is  displayed  in  the  upper  display  whenever  PV  ADAPT roodeis 
in  progress.  During  this  time,  changes  to  the  coriiguration  parameters  are 
pcraiitted.  However,  this  may  cause  the  PV  adapt  process  to  abort. 


If  it  is  necessary  to  stop  or  abort  the  mning,  press  the  |  Man/Auto  [  key  to 


rctuni  to  Manual  mode.  This  will  cause  an  immediate  abort  of  tuning. 


Also,  Adaptive  Tune  can  be  temporarily  disabled  by  properly  configuring  a 
digital  ii^ut 


Cofuimtd  <m  ntxtpagt 
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5.16  Adaptive  Tune  (Accutune™),  continued 


n»*Tunlng 


EiTorcocteacoMiing 

prooidura 


The  controller  will  evaluate  current  tuning  as  SP  and  PV  .’a^'ges  occur. 
When  tc-tuning  is  required,  the  controller  operates  in  autOi  .  c  mode 
controlling  to  new  “intermediate”  tuning  constants  until  PV .  nes  out  within 
approximately  Q2%  span  of  SP. 

At  that  point,  the  “T"  disappears  and  Tinal"  tuning  values  arc  entered  and 
used  until  rc-tuning  occurs  again.  The  controller  never  goes  into  manual  and 
does  not  bump  the  output  to  evaluate  tuning  requirements. 

Note  that  if  re-tuning  was  not  required,  no  changes  will  be  made;  but,  the 
“T"  will  sdll  occur  to  indicate  that  Adaptive  Tune  algorithm  is  measuring  the 
process  response. 


When  an  error  is  detected  in  the  Adaptive  tune  process,  the  message  “AT 
ABORT*  will  appear  in  the  lower  di^lay. 

Access  function  prompt  “AT  ERROR”  to  determine  what  is  causing  the 
error.  This  procedure  is  listed  in  Table  5-32. 


Table  5-32  Procedure  for  Accessing  Adaptive  Tune  Enor  Codes 


Slap 

Opantlon 

Frees 

Action 

1 

Select 

Adaptive  Tune 
Set  Up  Group 

(E 

Until  you  see; 

f  sirup  1 

Loww  Oitotoy 

1  ADAPTIVE  [ 

2 

Goto  Error 

Code  prompt 

B 

You  will  see: 

UpowOeptay 

j  An  error  code 

LcMiwD«play 

Iatebfor  I 

Table  5-33  istt  all  the  Adaptive  tune 
error  codes  and  their  definitions  and 
what  action  to  take  to  correct  the  error. 

Continued  on  next  page 
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5.16  Adaptive  Tune  (Accutune™),  continued 


Enor  codM  Tabic  5-33  lists  the  Adaptive  Tune  error  codes  and  tiicir  definitions. 

Table  5-33  Adaptive  Tune  Enor  Code  Definitions 


U}p*rDiap4ay  PRxnpt 

Coda  Definition 

Action  to  Take 

NONE 

NO  ERRORS 

None 

OUTUMIT 

SP  Adapt  step  is  greater  than  high 
output  imit  or  less  than  low  output  limit 

•  Check  the  output  limits  under  Set  Up 
group  prompt  'CONTROL*,  lunction 
prompts  'OUTHILIM*  and 
•OUTLOLIM*  in  Section  3  - 
Configuration. 

•  Check  ’PROCESS  GAIN*  (KPG).  Refer 
to  Table  5-30. 

DFAH. 

Process  Identification  Failure 

Try  to  SP  Adapt  again. 

ABORT 

•  Manual  abort  has  occured 

-  Adaptive  tune  will  abort  it  the 

MAN/A'JTO  key  is  pressed  during 
tuning 

•  Automatic  Abort  has  ocaired 

-  Adaptive  tune  will  automatically  abort 
when  a  pV  oscluation  has  been 
detected  during  'SP  ADAPT, 
whenever  any  SP  values  are 
changed  durirtg  e  "PV  ADAPT,  or 
when  Adaptive  Tune  is  disabled. 

TrytoSP  Adapt  again. 

LOWPV 

Oocurs  during  a  SP  .ADAPT  when  the 
output  step  calculated  Is  too  low  to 
produce  •  PV  value  dorte  to  the 
desired  setpoint 

NONE  •  Aher  a  period  of  about  5 
minutes,  the  *SPAOAPT  will  be  retried 
automaticatly  with  a  larger  output  step. 
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5.17  Autotune 


raroouciion 


Howkwofks 


StowrortaMmponM 


AutotuM  AiMm 


WTwratooptnM 

Autotum 


Short  TuMtMiun 


Sumnwy 


Autotune  automatically  calculates  Gain  (PB),  Rate  (Derivative),  and  Reset 
(Integral)  Time  tuning  constants  on  demand.  These  tuning  constants  are 
calculated  at  the  end  of  the  Automne  procedure  based  on  the  output  step 
introduced  onto  the  process. 


An  output  step  causing  an  approximately  4.0^  change  in  PV  will  be 
automatically  generated  when  Autotune  is  performed  using  the  Auto  step 
approach.  If  you  selea  the  manual  step  approach,  you  must  select  a  spc^c 
output  step  size  in  %  that  will  be  large  enough  to  result  in  at  least  a  25% 
FV  change.  These  constants,  once  calculated,  are  automatically  entered  into 
the  controller  memory  in  their  normal  locations. 


Autotune  provides  the  dieoretical  PID  constants  which  results  in  little  or  no 
overshoot.  This  usually  provides  a  conservative  Gain  value  which  results  in 
a  slower  response  to  insure  no  overshoot  If  faster  response  is  desired  and 
some  overshoot  can  be  tolerated,  the  calculated  Gain  value  can  be  increased 
by  a  factor  of  2  or  perhaps  more  or  PB  decreased  by  a  factor  of  2.  Of 
course,  the  process  loop  must  be  checked  for  stability  in  the  automatic 
mode. 


Alann  1  is  available  to  protect  the  prcx^e&s  during  Autotune.  If  alarm  set 
point  is  exceeded  during  the  sampling  period  Automne  will  abort.  This 
eliminates  tbe  need  to  continually  monitor  the  Autotune  sequence. 


Autotune  is  most  effective  when  implemented  in  the  region  of  PV  where 
you  plan  to  operate.  Don’t  Autotune  ai  9(XyT  if  you  plan  to  operate  at 
1300T=^.  The  proce.ss  dynamics  may  be  different  at  different  energy 
levels.  Always  try  to  start  Autotune  2.5%  below  your  operating  setpoint. 


There  is  a  SHORT  TUNH  feature  that  lets  you  obtain  appmximate  tuning 
constants  by  prematurely  implementing  the  Autotune  c^cubdon  before  the 
PV  has  fully  lined  out  during  the  Autotune  process. 


In  summary,  Aumtune  and  Short  Tune  can  be  used  as  a  flexible  tool  to 
quickl)'  identify  Gain,  Rate,  and  B  eset  time  constants.  Further  tuning  can  be 
done  using  these  values  as  a  starting  point 

IMl*ORTANT:  Automne  will  function  only  whcri  the  controller  is  in  a 
closed  loop  system.  Acempts  to  Autotune  open  loop  will  result  in 
“ABORT’  error  message. 


Continued  on  next  page 
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5.17  Autotune,  Continued 


Sumtrary.continuad 


Conligmtion 


Procedure 


1  ATTEMTION  | 

•  Set  Point  Ramp  and  Set  Point  Piogramming  cannot  be  enabled  while 
Autotune  is  in  operation. 

•  Autotune  can  be  applied  to  3  Position  Step  Control. 

•  A  STEP  may  be  performed  in  automatic  mode. 

•  }A  STEP  must  be  in  manual  mode. 

FOR  2  LOOP  INTERNAL  CASCADE 

•  On  a  2  loop  controller,  each  loop  must  be  sqiarately  autotuned.  Ink  ate  the 
procedure  for  each  loop. 

•  On  Internal  Cascade,  fint  tune  the  second  loop  of  control  (Loop  1). 


Before  starting  Autotune  you  must 
*  enable  die  Autotune  feature,  make  sure  the 


AUTOTUNEl  key  is  not 


locked  out 

•  select  whether  you  want  the  controller  to  generate  an  output  stqi 
automatically  (ASTP)  or  whether  you  want  to  enter  an  output  st^  size 
manuatUy  (MSTP). 

•  set  Alarm  1  Set  Point  1  to  proper  type  and  value  to  protect  process  if 
desired  -  otherwise  set  to  NONE  to  avoid  accidental  abort. 

•  select  the  set  point  ai  which  you  want  it  to  line^out  after  Autotune. 


Use  the  procedure  in  Table  5*34  to  configure  the  Autotune  parameters. 


Table  5-34  Procedure  for  Configuring  Autotune  Parameters 


Step 

Operation 

Press 

Acdon 

1 

Select 

Autotune  Set 
Up  Group 

SET 

UP 

Until  you  see: 

UpparOinsiay 

SETUP  1 

Lower  Dicplw 

1  Atn’OUiNE 

2 

Select  Tune 
Type 

FUNC 

YouwlD  see: 

Upper  tSopley 

1  ^f-ADAPT  •  Adaptive  Tuning 

?TUNS-*ulolun. 

1  TUNCTYPE 

A 

or 

▼ 

until  A  TUNE:  appears  in  the  upper 
display. 

Table  S-34  is  continued  on  next  page 
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5.17  Autotune,  Continued 


Pfocadure,  Continued 


Table  5-34  Procedure  for  Configuring  Autotone  Parameters, 
Continued 


Operation 

Select  output 
step  type 


Select  Output 
Step  Size  for 
MSTEP 


Exit 

Configuration 

mode 


Action 

You  will  see: 

UppwDwplay 

\ 

Eti.  \ 

to  select  'ASTEP  or  MSTEP’  in  the 
upper  tfsplay 

Upper  Dit^y  _ _ 


I  DttABL 

, _ ^  .  ASTEP-  (will  general#  the 

...  ..  output  step  automatically) 

lj*f  .1  MSTEP-  (requiret  you  to 
manually  enter  a  step  size 
value  under  prompt 
•OUTSTP.T 
ASTEP2-  (same  as  A 
STEP  except  cascade 
primeiy  Iloop2]  or  second 
oomrot  leap) 

MSTEP2-  (seme  aa 
MSTEP  except  cascade 
primary  (Ioop2)  or  second 
oontnil  bop) 

>  you  select  MSTEP  go  to  step  4 
I V  you  select  ATSTEP  go  to  step  5. 


You  will  see: 
upper  Dtspley 


UwieDiipley 
rOUTSTP  I 


•TYte  value  of  the  controller 
euS>ut  step  size  In  % 

Range  of  setting; 

•too  to  100%  o1  output 


to  Choose  an  output  step  in  percent  that 
will  be  applied  to  the  output  of  the 
controller  when  Autotune  is  inhlated. 
This  step  must  be  targe  enough  to  result 
in  a  PV  change  of  at  least  2.5%  of  span. 
Use  as  large  a  step  as  possible. 

-5n^y?]9^  The  process  can  be 
tuned  using  either  an  upscale  or 
downscale  step  change. 

once  to  exit  ConflTuration  mode. 


Continued  on  next  page 
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5.17  Autotune,  Continued 


Starting  Auiotune 


RMaona  for  Abort 


Viawlng  the  Remahlng 
Samples 


How  you  ready  the  controller  to  start  Autotune  dq)ends  on  what  type  step 
change  you  have  selected 

•  ASTP  (automatic  Mcp  change) 

-  let  the  controller  ^  line  out  (PV  »  SP) 

•  MSTP  (manual  step  change) 

-  ina>te  sure  you  have  selected  an  output  stqj  change  value  that  will 
itsalt  in  a  PV  change  of  at  least  2.5%  (See  OUTSTP”  on  previous 
page) 

-  let  the  controller  PV  line  out  (PV  =  SP) 

•  Use  the  procedure  in  Table  5-35  to  start  Autotune. 


Table  S-35  S  tarting  Autotune 


Step 

Operation 

Press 

Action 

1 

Start  Autotune 

tauTo'] 

TUNE 

The  Auiotune  algorithm  automatically 
Introduces  the  output  stop  change 
(Manual  -  MSTP  or  Automatic  •  ASTP) 
onto  the  process. 

*TUNE*  appears  In  the  upper  display  to 
Indicate  that  the  Autotune  is  In  progress. 

You  will  see: 
upper  OapNy 

~Si—  *A*  anemeting  with 

the  value  of  PV 

leuMTOiiptey 

f""  i^j—  5P  end  the  setpoimt 

value 

{ ATTEWnONj  The  output  value  upon  which  the  ouT>ut  step  is  based  is  not 
the  instantaneously  displayed  ouqrut  value,  but  an  internal  averaged  value  of 
cheou^ut 


The  algorithm  samples  the  step  resjxmse  of  the  process  until  diat  resjxmse 
has  lined  out  The  line  out  time  depends  on  the  process  reaction  time. 

•  if  no  line-out  has  occurred  after  48.54  hours  of  sanipling 

*  in  **Auto  Step”,  if  die  resultant  PV  step  is  less  than  2.5%. 


You  can  view  the  remaining  number  of  samples  left  in  the  most  recently 
Initiated  time  window.  (See  “STEP  RESPONSE  SAMPLING")  on  the  next 
page. 


Press  the  |IX>WR  blSP|  key  until  you  see  “SAM"  and  the  number  of 
samples  counting  down  in  the  current  time  window  in  the  lower  display. 


Continued  on  pegc 
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StcpRMponM 

Svnpflno 


Tim*  Window 


Example 


TIm  Window  Smples 


When  Autotune  is  initiated,  the  controller  output  is  step  changed  The 
algorithm  samples  the  step  response  of  the  process  until  the  response  has 
lined  out  (PV  stabilized).  The  hne-out  time  depends  on  the  process  reaction 
dme. 


A  time  window  is  the  time  it  takes  for  the  algorithm  to  sample  the  step 
response  of  the  process  for  line-out  The  first  time  window  take?  256  PV 
sanples  at  the  rate  of  one  every  1/3  second  The  lower  display  counts  down 
from  256  unil  itre^hes  0  (total  time  elapsed  s  85-1/3  seconds)  at  which 
time  the  algorithm  checks  for  the  line-out  If  the  line-out  has  not  occurred 
another  time  window  takes  128  samples  at  a  rate  of  one  every  ”73  second 
The  lower  display  counts  down  from  128  until  it  reaches  0  (total  time 
elapsed  for  two  wLidows  *  170-2/3  seconds)  and  again  checks  for  line-out. 
If  Aere  is  no  line  -out,  a  third  window  of  128  samples,  at  1-1/3  seconds 
each,  is  initiated  As  long  as  there  is  no  line-cut,  this  time  windowing  will 
continue  9  mom  omes,  eadt  time  san^ling  at  a  lower  rate.  See  Table  5-36 
to  determine  what  time  window  tlie  controller  is  displaying.  By  determining 
how  long  one  sample  talms  (column  C  in  Table  5-36),  you  can  find  out 
what  time  window  the  controller  is  displaying  (column  A)  and  how  long  the 
dme  window  will  last  (column  D). 


If  one  sample  takes  42-2/3  seconds  then  the  Autotunc  aJgoritlun  is  in  the  ^18 
time  window  and  will  take  91  minutes  to  complete.  At  the  end  of  window 
#8  the  total  time  elapsed  for  ail  windows  is  3.03  hours.  If  the  line-out  has 
not  occurred  after  the  12th  window  (48.54  hours)  the  Autotune  will  abort 


Table  5-36  lists  die  window  number,  number  of  samples,  san^Iing  time, 
window  time  and  total  time  window. 


Table  5-36  Time  Windows 


A 

B 

C 

D 

E 

fwnDw 

Nitnfaar 

ToM 

SomplM* 

Satrpllng  Tlnia 

Tim  for  TM* 
IMvfow 

TottlTViM  Window 

1 

256 

1/3  MC 

85-11/3  MC 

85-1/3  toe 

2 

128 

2/3  s«c 

85-1/3  MC 

170  2/3 

128 

1-1/3  Me 

170-2A1MC 

341-1/3  ite 

128 

2-2AJ 

3A1-2/3  MC 

11-1/4  min 

128 

6-1/3 

11-1/4  min 

22.7  min 

• 

128 

10-1/3  MC 

22.7  min 

45.6  min 

7 

128 

21-1/3 

45.5  min 

01.0  min 

8 

128 

42-2/3  toe 

91.0  min 

3.03  hrt 

9 

128 

85-1/3  sac 

3.03  hrt 

6.07  hrt 

10 

128 

170-2/3  MC 

8.07  hr* 

12.14  hrt 

11 

128 

341-1/3  MC 

12.14  hr« 

2427  hrt 

12 

128 

682-2/3  »K 

2427  hrt 

48.54  hrt 

*  Thi  bw*r  d«pl*y  tnefeUM  tw  numbnr  d  tmippm  rvnMint^g  In  ih«  prtMnt  window  "unlMr. 
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5.17  Autotune.  Corninued 


-SHORT  ■niNE"l®afur» 


Inpiamefiting  Short 
Tune 


Error  csdo  acsMlng 
procodure 


This  feature  lets  you  obtain  approximate  tuning  constants  by  prt^turely 
unplexoendng  the  Autotune  calculation  before  die  PV  has  fiiUy  Imcd-out 
during  the  Autotune  process.  This  typically  results  in  a  different  Gain  value, 
however,  Rate  and  Reset  time  will  be  relatively  close  to  the  optimally 
calculated  value.  You  can  then  increase  gain  a  factor  of  2  to  4  un^  an 
acceptable  stable  closed  loop  response  is  achieved  -  all  in  a  short  time  - 
without  prior  process  knowledge  or  trial  and  eiror  guesswork. 


After  in^lemeniing  the  Autotune  process,  jhcss  the  lAUTOTUNEl  key 
while  the  controller  is  sanapling  the  process  response,  “A”  in  the  upper 
display  will  start  to  blink  acknowledging  the  short  tune  procedure. 

At  the  end  of  die  time  window  (when  lower  display  SAM  »  0),  the 
Autotune  algorithm  calculates  constants  based  on  ^  PV  response  up  to  that 
time,  if  the  PV  has  changed  by  at  least  2.5%  of  span. 


When  an  error  is  detected  in  the  Autotune  process,  the  message  “ABORT' 
i^ipeais  in  the  lower  display. 

Amss  function  prompt  “AT  ERROR”  to  determine  what  is  causing  the 
error.  This  procedure  is  listed  in  Table  5*37. 


Table  5*37  Procedure  for  Accessing  Autotune  Error  Cbdcs 


Step 

Operation 

Prees 

Action 

1 

Select 

f£r 

Until  you  see: 

Autotune  Set 
Up  Group 

UP 

upper  Diifiay 

1  SET  UP  1 

L0MrOi■pl^r 

1  RTTOTirCl 

2 

Go  to  Error 

PIINC 

You  Wilt  see; 

Code  Prompt 

UpparOicotov 

1  <^4-  Anerrorcode 

Uwiwr  Display 

1  PT  EltROR  1 

Table  S-38  ists  all  the  Autntune  error 
codes,  their  Jefinilions,  and  how  to 
correct  the  problem. 

Continued  on  next  page 
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5.17  Autotune,  Continued 


Enor  OodM  Table  5-38  lists  the  Autotune  error  codes,  their  definitions,  and  what  to  do 

about  the  error. 


Ti^Ie  5-38  AUTOTUNE  Error  Code  Definitions 


Enor  Code 
(Upper  Diapiay) 

OtflnKton 

ActiontoTake 

OUTUM 

OUTPUT  GREATER  THAN 
HIGH  OUTPUT  LIMIT  OR 

LESS  THAN  LOW  OUTPUT 
UMfT 

•  Check  the  output  Imits  under  'CONTROL* 
lunction  prompts  'OUTHILIM*  and  ‘OUTLOLIM.* 
See  Section  3  ■  Configuration. 

•  K  you  are  using  a  manual  step  change, 
reconfigure  'OUTSTEP*  prompt  under 

AUTOTUNE  group. 

•  Restart  Autotune  procedure. 

DUPUM 

OUTPUT  GREATER  OR 

LE&S  THAN  THE 

HEAT/COOL  LIMITS 

The  itep  entered  coot  zone 
when  tuning  heat,  or  the  step 
entered  heat  zone  when 
tuning  cool. 

•  Reconfigure  the  step  size  to  fall  only  within  heat  or 
cool  zone.  Autotune  function  proiript 
•OUTSTEP.* 

•  Restart  Aulotune  procedure. 

ALARM1 

ALARM  1  LIMIT  EXCEEDED 
Alarm  1  errorcodewiashowii 
you  have  configured  alarm  1  to 
activate  at  a  value  Ota 
parameter  and  tt  is  exceeded. 

•  Check  alarm  type  and  Imit  under  'ALARM* 
function  prompts  'AtSlVAL*  and  ’A1S1TYPE.* 

•  RaconClgure  smaller  step  size. 

•  Restart  Autotune  procedure. 

LOWPV 

PV  CHANGE  NOT  GREATER 
THAN  2.5% 

TTie  aigoittnm  has  sarrpied  the 
process  step  response  tor  a 
period  ot  time  (48  hours  max.) 
and  the  PV  has  Ined  o.ri  with 
less  than  a  2.5%  change. 

•  Reconfigure  to  M5TEP  and  use  a  larger  ntep  size 
•AUTOTUNE*  (uncton  prompt  'OUTSTEP.* 

•  Restart  Autolune  procedure. 

DFAL 

PROCESS  IDENTIFICATION 
FAILURE 

Autotune  has  aborted  due  to 
either  excessive  noise  or  a 
step  rerponse  interruption,  or 
because  the  process  cannot 
be  tuned. 

-  Excessive  noise 

-  reconfigure  larger  step  size  ‘AUTOTUNE* 
funcllo.n  prompt  'OUTSTEP.* 

•  Step  re.'spense  Interruption 

•  make  sure  interruption  Is  not  repeated. 

-  restart  Autotune  procedure. 

•  Untunabie  process  -  contact  local  application 
engineer. 

_LUM 

RESET  LIMITS  EXCEEDED 

The  reset  value  has  exceeded 
high  or  low  limits.  The  unit  will 
oontfol  at  high  or  low  b'nvts. 

Low  •  0.02  minutes 

High*  50.0 minutes 

•  Increase  or  decrease  PB  or  Gain  to  bring  reset 
within  the  defined  limits. 

•  Check  the  final  control  element  for  proper 
application. 

•  Untunahle  process  -  contact  local  application 
engineer. 

Table  5  38  Is  continued  on  next  page 
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5.17  Autotune.  Continued 


Tabic  5-38  AUTOTUNE  Error  Code  Definitions,  Continued 


Error  Code 
(UpparOktpJay) 

DdflnKlon 

Action  to  Take 

-P-LIM 

QAINLIMrTS  EXCEEDED 

The  Gain  value  has  exceeded 
high  or  low  firrits .  The  unit  will 
control  a.  high  or  low  limits, 

Low  ■  0.1 

High  «  999.9 

•  Increase  or  decrease  Reset  to  bring  Gain  or  PB  to 
within  defined  limits. 

•  Check  the  final  control  element  for  proper 
application. 

•  Untunabie  pitxiess  -  contact  local  application 
engineer. 

ABORT 

MANUAL  A[  JRT 

Autotune  has  been  manually 
aborted. 

*  Autotune  will  abort  if  the  MAN/AUTO  key  is 
pressed  during  Autotune. 

MPUT 

INPUT  ERROR 

An  input  is  outside  of  its  C  to 
100  V,  range,  or  any  input 
failed. 

•  Make  sure  the  range  and  actuation  are  configured 
property. 

•  Chedt  the  input  source(s). 

RAMP 

AirrOTUNE  laEQAL 

DURING  RAMP  OR  SET 

POINT  PROGRAM. 

•  Wait  unfit  Rarrp  or  program  is  compiele  and  restart 
Autotune. 

RMSW 

autotune  is  aborted 

WHEN  EXTERNAL  SWITCH  IS 
DETECTED 

•  Restart  Autotune  -  Do  not  interrupt  with  digital 
input  (Remote  Aching)  contact  dosure. 

Aborting  AUQ<un«  To  abort  Autotune  and  return  to  the  last  previous  operarion  (SP  or  output 
level),  press  [maN/AUTO]  key  to  abort  the  Autotune  process. 

•  Autotune  will  automaiicaUy  abort  if  alarm  and  se  ^int  are  exceeded  or  if 
the  Autotune  procedure  requires  more  than  12  wudows. 


Complailng  Autotune 


I 


When  Autotune  is  complete  - 

•  the  calculated  tuning  parameters  ate  stored  in  their  proper  n>enx)ry 
location  in  the  controller,  and 

■  the  controller  will  control  at  the  local  setpoint  using  the  newly  calculated 
tuning  constants. 


ArA  A 
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Section  6  -  Setpoint  Ramp/Soak  Programming  Option 
6.1  Overview 


win#  Is  progwnmmg?  The  tenn  “program^g”  is  used  here  to  identify  the  process  for  selecting 
and  entering  the  individual  ramp  and  soak  segment  data  needed  to  generate 
tiie  required  setpoint  versus  time  profile  (also  called  a  program). 

A  .segment  is  a  ramp  or  soak  function  which  together  make  up  a  setpoint 
program.  Setpoint  Ramp/Soak  Programming  lets  you  configure  10  ramp 
and  10  £oak  segments  to  be  stored  for  use  as  one  program  or  several  small 
programs.  You  designate  the  beginning  and  end  segments  to  determine 
where  the  program  is  to  stan  and  stop. 


Review  program  data  While  the  procedure  for  programming  is  straightforward,  and  aided  by 
and  oonflguratlon  pron^tts,  we  suggest  that  you  read  "Program  Contents"  in  this  section  as 
well  as  "Section  4  -  Configuration  Prompt  Definitions"  before  doing  the 
setpoint  programming. 


nil  out  tho  woikshaot  Draw  a  Ramp/Soak  Profile  on  the  worksheet  provided  and  fill  in  the 

information  for  each  segment  This  will  give  you  a  record  of  how  the 
program  was  developed. 


WiMft  In  ttib  aadlon  The  table  below  Usts  the  topics  that  arc  covered  in  this  .section. 


Topic 

Seepage 

6.1 

Overview 

179 

6.2 

Program  Contents 

180 

r.3 

Drawing  a  Ramp/Soak  Profile 

162 

6.4 

Entering  the  Setpoint  Program  Data 

186 

6.5 

Run/Monitor  the  Program 

190 
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6.2  Program  Contents 


WMyouwl 

ooftflgun 

RanoatgnMots 


Sr  aaqimnts 


8tvtMgni«nt 

number 

End  wgment  number 

Rdcycie  number 


Basically,  you  will  configure  all  the  data  that  is  relevant  to  each  ramp  and 
soak  segment  for  a  given  setpoint  versus  time  profile.  The  controller  will 
prompt  you  through  the  sequence  of  segments  and  associated  functions. 


A  ramp  segment  is  the  dme  it  will  take  to  change  the  setpoint  to  the  next 
setpoint  value  in  the  program. 

Ramps  are  odd  number  segments.  Segment  #1  will  be  the  initial  ramp 
liine. 

Ramp  time  is  detennined  in  either 

TIME*  -  HoursMinutes  Range  »  0-99hrs;59  min. 
or 

RATE*  -  Degrees/Minute  Range  *0  to  999 
•  This  selection  of  time  or  rate  is  made  at  prompt  “RAMP  UNIT’ 
Set  this  prompt  before  entering  any  Ramp. 

L^TT^tfTIQK]  Entering  “O”  will  imply  an  immediate  step  change  in 
setpoint  to  the  next  soak. 


A  .soak  segment  is  a  combination  of  a  soak  setpoint  (value)  and  a  soak 
duration  (time). 

Soaks  are  even  number  segments. 

Segment  2  will  be  the  initial  soak  value  and  soak  tune. 

The  soak  se^int  range  value  must  be  within  the  setpoint  high  and  low 
tinge  limits  in  engineering  units. 

SOAK  TIME  is  the  duration  of  the  soak  and  Ls  determined  in: 

TIME  -  HoursMinutes  RANGE  «  0-99hrs:59  min. 


This  designates  the  numba  of  the  first  segment 
Range  <■  1  to  19 


This  designates  the  number  of  the  last  segment  It  must  be  a  soak  segment 
(even  number). 

Range  «  2  to  20 


This  number  allows  the  program  to  recycle  a  specified  number  of  times 
from  beginning  to  end. 

Range  =  0  to  99 


Continued  on  next  page 
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6.2  Program  Contents,  Continued 


GuarantMdSoak 


Piognvnstttt 


Pioomniitennltution 

tots 


Ranpunit 


Each  soak  segment  can  have  a  deviation  value  of  from  0  to  ±99  which 
guarantees  the  value  for  that  segment 

Guaranteed  soak  segment  values  >0  guarantee  that  the  segments  process 
variable  is  widiin  the  ±  deviation  for  the  configured  soak  time.  Wiienever 
the  ±  deviation  is  exceeded,  soak  timing  is  frozen. 

*nien:  are  no  guaranteed  soaks  whenever  the  deviation  value  is  configured 
to  0,  ie.,  soak  segments  start  tiining  soak  duration  as  soon  as  tlie  soak 
setpoint  is  first  reached,  regardless  of  where  the  process  variable  remains 
relative  to  the  soak  segment 

The  value  is  the  number  in  engineering  units,  above  or  below  the  se^int 
outside  of  which  the  timer  halts.  The  range  is  0  to  ±  99. 

Tbe  decimal  location  conesponds  to  input  1  decimal  selection. 


This  selection  detennines  the  program  state  after  completioo. 

The  selections  are: 

DISABL  s  Program  is  disabled 

HOLD  *  Program  on  hold  (RUN  key  restarts  the  program) 


This  function  determines  the  stanis  of  the  controller  upon  completion. 
The  selections  are: 


LAST  SP  ■  controls  to  last  setpoint  and  last  control  mode 
F  SAFE  «  Manual  mode.  Failsafe  Ou^ui 


ATTENTION 


If  power  is  lost  during  a  program,  upon  power>up  tbe 


oontioller  will  be  in  hold  and  the  setpoint  value  will  be  the  setpoint  value 
prior  to  the  beginning  of  the  setpoint  program.  The  program  is  placed  in 
hold  at  the  beginning  of  the  first  segment  in  the  program. 


This  determines  the  engineering  units  for  the  ramp  segments. 

Ihe  selections  are: 

TIME  B  Houn:Mmutes 
RATE  «  Degiecs/Minutes 

This  selection  cannot  be  changed  while  a  program  is  in 

operation. 
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6.3  Drawing  a  Ramp/Soak  Profile 


a*npSoak  Preflie  Before  you  do  the  actual  configuranon,  we  recommend  that  you  draw  a 
Ranq>/Soak  profile  in  the  space  provided  on  the  ""Program  Record  Sheet" 
(Hgure  6-2)  and  fill  in  the  associated  information. 

example  of  a  Ramp/Soak  Profile  is  shown  in  Figure  6-1. 


figure  6-1  Ramp/Soak  Profile  Example 
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6.3  Drawing  a  Ramp/Soak  Profile,  continued 


Rmp/SookPrefll* 
mniplt,  oontinuid 


Hgure  6-1  Ranp/Soak  Profile  Exaxi^le,  continued 


Prompt 

Function 

Sogment 

Value 

Prompt 

Function 

Segment 

Vihje 

sniTSEa 

Start  Sag. 

1 

SQ12SP 

SoakSP 

12 

500 

BfflSEG 

End  Sag. 

14 

SQimME 

Soak  Time 

12 

Ihr.ao 

min. 

Number  of 
Raeyelas 

2 

SC13RANP 

RanpTIme 

13 

0 

8EG1RAMP 

RanpTima 

1 

1  hr. 

S014SP 

SoakSP 

14 

250 

SEQ2SP 

SoakSP 

2 

300 

S014T1ME 

Soak  Time 

14 

Shr.;30 

min. 

Soak  Tima 

2 

1hr.:30 

min. 

SQ15RAMP 

Ramp  Tune 

15 

SEOaRAMP 

Ramp  Time 

3 

Ihr. 

SG16SP 

SoakSP 

16 

8E04SP 

SonkSP 

4 

400 

SQ16T1MC 

Soak  Time 

16 

SoiATlme 

4 

1  hr. 

SQl7RAIi/P 

RampTUne  17 

CCQ5RAMP 

RampTvne 

5 

1hr.-J0 

min. 

SQ18SP 

Soak  SP  1  18 

Koesp 

SookSP 

€ 

250 

8018  TIME 

SoakTme 

18 

tEarmis 

Soi^Tem 

6 

3hrs.:0mm. 

6Q19RAMP 

Ramp  Time 

19 

aEOTRAMP 

Ramp  Time 

7 

Ihr. 

lESSS 

SoakSP 

20 

SEOtSP 

SoakSP 

8 

soo 

8020  THUS 

Soak  Time 

20 

SEGSTIME 

Soak  Time 

8 

0rr.:30 

min. 

0UAR80AK 

Guaranteed 

Soak 

Deviation 

SKDEV4 

12 

5 

SEOetUMP 

Ramp  Tima 

9 

0 

Controller 

Status 

LASTSP 

8010  SP 

SoakSP 

10 

350 

STATE 

J _ 

Controller 
State  at  end 

HOLD 

8010 -HME 

Soak  Time 

10 

0hr.:30 

min. 

Power 

Outage 

RESUK€ 

8G11RAMP 

Ramp  Time 

11 

0 

RAMPUMT 

Engr.  Unit  for 
Ramp 

TME 

Cotai/md  on  nva  page 


I 
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6.3  Drawing  a  Ramp/Soak  Profile,  Continued 


1  Draw  yottr  ramp/soak  profile  on  the  record  sheet  shown  in  Figure  6-2  and 

fill  in  the  associated  information  in  the  blocks  provided  on  the  next  page. 
This  will  give  you  a  permanent  recond  of  your  program  and  will  assist  you 
when  entering  the  Setpoint  <Lta. 

Program  Record  Sheet 


!■ 

HI 

■■ 

n 

HI 

IHI 

IHI 

■Bl 

IB 

HI 

IH 

IHI 

iHHHI 

IH 

IHI 

IB 

iii 

IB 

IHI 

IB 

■■ 

■1 

■II 

!■ 

■■ 

IB 

n 

HI 

'HI 

IBI 

uu 

IBI 

■HI 

■Bl 

MMM 

IB 

■H 

HI 

iHi 

IB 

■H 

IBI 

IHi 

■HI 

IBI 

■HHB 

IH 

IBI 

m 

IB 

■HH 

Ml 

IB 

■HH 

HI 

!SSS 

imi 

■ 

HI 

■1 

■H 

M 

IH 

IB 

iHI 

HI 

■HI 

IHI 

■HI 

IBI 

B^Hl 

■Bl 

■■ 

IB 

HI 

HI 

■H 

IB 

IhI 

HI 

■hi 

■HI 

■HB 

IHI 

IB 

IH 

■I 

■I 

■■ 

IB 

IBI 

IHI 

■■ 

IH 

Bl 

IBI 

IliBH 

IBIH 

■ 

■1 

!■ 

B 

HI 

IBI 

IBI 

■Bl 

IB 

HI 

IB 

HI 

IHI 

IBI 

IH 

Bl 

IB 

IBI 

IH 

HI 

IHIH 

■ 

■1 

IB 

a 

HI 

IHI 

IBI 

IBI 

IB 

HI 

IH 

HI 

IHI 

IHI 

IH 

Bl 

IH 

HI 

IH 

HI 

IBIH 

■ 

IB 

B 

■1 

IBI 

IBI 

IBI 

IB 

HI 

IB 

HI 

IHI 

IBI 

IH 

Bl 

IH 

HI 

IH 

HI 

IHIB 

■ 

■1 

IB 

B 

HI 

IHI 

IBI 

IBI 

IB 

■1 

IH 

Bl 

IHI 

IHI 

IBi 

Bl 

IH 

HI 

IH 

HI 

IHBH 

■ 

■1 

IB 

B 

HI 

IHI 

IBI 

III 

IB 

■1 

IH 

HI 

IHI 

IHI 

IH 

■1 

IH 

HI 

IH 

HI 

IBIH 

■' 

Hi 

■1 

■■ 

IB! 

IHl 

Bl 

■I 

■1 

IHI 

IHfl 

IBI 

■■■■ 

IBI 

■■■■ 

IB! 

■HI 

■1 

HH 

IB 

mmmt 

HI 

■iu 

IHI 

IHI 

IBI 

Bl 

IHI 

Bl 

MB 

IHI 

HI 

ihihI 

rnmmmmmmorn 

■1 

■1 

■I 

IBI 

IBI 

HI 

Bl 

■1 

■a 

HI 

■1 

IHfl 

IBI 

IBI 

IhI 

IBI 

IBI 

■  ■■ 
III 
IBI 

■Hi 

IHI 

IHI 

■■ 

■1 

■1 

■■1 

IBI 

IBI 

■■ 

HI 

■1 

IBI 

IHI 

IHI 

IBI 

IHI 

IHI 

IHI 

IHI 

IHI 

Bl 

■1 

■I 

IHI 

IHI 

IBI 

■■ 

■1 

Bl 

IBI 

IBI 

IBI 

Bl 

■1 

Bl 

IBBP| 

iHflil 

IBiBl 

Progrmltoeo 

ShMt 


Hguye6-2 
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6.3  Drawing  a  Ramp/Soak  Profile,  continued 


Program  Raoe:d 
ShMt,  oontinutd 

Hgtire  6-2  Pro|ram  Record  Sheet,  Con±iued 


Pren^t 

Punction 

Sagment 

Value 

Prompt 

Function 

Segment 

Value 

STRTSEQ 

Start  Sag. 

SG12SP 

Soak  SP 

12 

End  Sag. 

80l2T1k/e 

Soak  Time 

12 

RECYCIES 

Number  of 
Recycles 

S013RAMP 

Ramp  Tune 

13 

SEQ1RAMP 

Ramp  Time 

1 

SG14  SP 

SoakSP 

14 

8Ea2SP 

SoiikSP 

2 

SQ14T1ME 

Soak  Time 

14 

. 

SEOmiE 

Soak  Time 

2 

SG1SRAMP 

Ramp  Tins 

IS 

SECaRAMP 

RampTene 

3 

S0163P 

SoakSP 

ie 

SEOASP 

SoakSP 

4 

SOISTIME 

Soak  Tune 

16 

Soak  Time 

'4 

SOITTUfyP 

RampTme 

17 

$£QBMUR 

Ramp  Time 

S 

SQ18SP 

Soak  SP 

18 

8EQ68P 

SoakSP 

6 

SG18T1ME 

SoakTme 

18 

Soak  Time 

6 

• 

SQISRAMP 

Ramp  Tune 

18 

SEOTRAMP 

Ramp  Tune 

7 

SG20SP 

SoakSP 

20 

8E<tt8P 

SoakSP 

8 

SG20TUIE 

Soak  Tune 

20 

SECSTME 

Soak  Tune 

8 

1 

G4JARSOAK 

Guaranteed 

Soak 

Deviation 

SEQORAMP 

J 

1 

8 

Hii 

1 

PROG  END 

CorttoUer 

Statue 

8Q10SP 

SoakSP 

10 

Hi 

STATE 

Controller 
State  at  end 

8010  TME 

Soak  Tune 

10 

HI 

POWER  UP 

Poiuer 

Outage 

SG11RAMP 

Ramp  Tuna 

11 

HI 

RAMPUMT 

Engr.  UnR  for 
Ramp 
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6.4  Entering  the  Setpoint  Program  Data 


Wraductlon  The  procedure  listed  in  table  6-1  tells  you  what  keys  to  press  and  what 

prompts  you  will  see  when  entering  the  setpoint  program  data.  Follow  the 
prompt  hierarchy  lir.ed  in  table  6-2  when  selecting  die  functions  for 
seqx>int  programming. 

1  Make  sure  SP  RAMP  is  liisabled  first 


Table  6-1  Setpoint  Program  Data  Entry  Procedure 


Step 

Action 

Press 

PiSSUtt 

1 

Select  SP  Ramp 
Group 

unt 

"set 

UP 

il  you 

] 

see 

Uppar  Disrtay 

SETUP 

iMMfOiipity 
f  SPKAMP  1 

2 

Select  SP  PROG 
Group 

unt 

iyou 

3 

see 

Uppar  Display 

1  ENABLE 

- -  ENABLJ 

Lowar  Oaplay  ENABtlJ 

f  SPPROC  1 

s..® 

to  enable  the  setpoint  programming  option  on  Loop  1 , 
Loop  2,  or  both. 

3 

Select  tne 
functions 

1 

PUNC 

This  accesses  the  function  prompts  lor  SP  Programming. 

Uppartaplay 

i  — Shows  ounrent  value  for  each  prompt 

tawarOwplay 

1 - "Thii  InrihAliial  hmrtlon  pronipK  within 

the  setpoint  program  group  are  shown. 
Successive  presses  of  the  [FUNCITOI^  key  win 
sequentially  display  a«  the  functions  and  their  values  or 
selections. 

Follow  the  prompt  hierarchy  shown  in  table  6-2. 

4 

Change  tha  value 
or  selection  of  a 
function  prompt 

]1 

This  changes  the  value  or  selection  in  the  upper  efisplay. 

If  the  display  binks.  you  are  trying  to  selea  an 
unacceptable  value. 

5 

Enter  Value  or 
•election  into 
memory 

( 

njNC 

This  enters  the  valua  or  selection  and  goes  to  another 
prompt.  Repeat  steps  4  and  5  lor  each  function  you  want 
to  change. 

6 

Exit  configuration 

f 

own 

DISP 

This  exits  from  the  conTiguration  rrxKfe. 

Alarms  on  tha  You  can  configure  an  event  to  go  ON  or  OFF  at  the  beginning  or  end  of 

Setpoim  ProQtam  ^ny  segment  Refer  to  Section  3  -  Configuration  under  ’"Alarms 

Parameters  Croup"  for  details. 


Continued  on  next  pagt 
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6.^' 


Entering  the  Setpoint  Program  Data,  continued 


Prompt  HtMrctiy 


Tabic  6-2  lists  all  the  function  prompts  for  Seqwint  Program  data 
configuration  in  the  order  of  their  ^pcarance. 

FoUow  the  procedure  in  Table  6-1  to  transfer  the  data  fiom  your  setpoint 
Ramp/Soak  profile  into  the  controller. 

All  parameters  may  be  changed  while  program  is  disabled  or  in  HOLD, 


Table  6-2  Prompt  Hierarchy  and  Available  Selections 


rTornpi 

(LownrD^pkiy) 

Oeflnttion 

Value  Of  Setoctksn  (use  or'^ ) 

(Upper  Die^y) 

SP  RAMP 

Setpoint  Ramp  selection 

Selections:  DISABLE 

SP  RAMP  musr  bo  disabled  to  aiiow 
Setpoint  Programming. 

SP  PROG 

Setpoint  Ramp/Soak 
Programming 

Selections: 

DISABL 

ENABLE  -  Loop  1 

ENABL2  -  Loop  2 

ENABL12  -  Loop  1  and  2 

SP  PROG  must  be  enabled  to  view 
the  remaining  prompts. 

STFTT  SEG 

Start  Segment  Number 

Enfer  Value:  1  to  19 

END  SEG 

End  Segment  Number 

Enter  Value:  2  to  20 

AKvays  end  in  a  soak  Segment 
(2.4 . 20) 

RECYCLES 

Number  of  Program 
Recycles 

Enter  Value:  0  to  99  recycles 

8EG1RAMP 

Segment  #1  Rarnp  Time 

-  -  - . 

Enter  Value: 

Ramp  Time  •  0-99hrs:0-59min,  Of 
0-999  degrees/min 

Select  HRSMN  Of  DEGAAN  it 
prompt -RAMP  UMT’. 

AU  nmpewitt  uee  the  same 
seiaciioiL 

SEG2  SP 

Segment  42  Soak 
Setpoint  Value 

Enter  Value:  Within  the  Setpoint 
limits 

SEG2TIME 

Segment  t2  Soak 
Duration 

Enfer  Value:  0'99hr5:0-59min 

SEG3RAMP 

Segment  »3  Ramp  Time 

Enter  Value: 

Ramp  Time  -  0*99hrs:0-59min.  or 
0-999  degreea/min 

SEQ4  SP 

Segment  #4  Soak 
Setpoint  Value 

Enfer  Value-.  Within  the  Setpoint 
imits 

SEG4TIME 

Segment  #4  Soak  i 

Duration 

Enter  Value.  0-99hrs:0-59min 

SEG5RAMP 

_ 

Segment  #5  Ramp  Time 

Enter  Value: 

Ramp  Timo  >  0-99hfs^)-59min,  or 
0-999  degrees/min 

Continued  on  next  page 
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6.4  Entering  the  Setpoint  Program  Data,  continued 


riowpc  nBfifcny 
(oont^Md) 


Table  6-2  Prompt  Hierarchy  and  Available  Selections,  continued 


Prem^tt 

Dadnnion 

Value  or  Sotectjon(u»»^ 

SEG6  SP 

Segment  46  Soak 
Setpoint  Value 

Unter  Value'.  Within  the  Setpoint 
limits 

SEG6TIME 

Segment  #6  Soak 
Duration 

Enter  Value:  0-99hrs:0-59min 

SEG7RAMP 

Segment  #7  Ramp  Time 

Ente’’  Value: 

Ramp  Time  ■  0-99hr5i>-59min.  or 
0-999  degrees/min 

SEG8  SP 

Segment  «8  Soak 
Setpoint  Value 

Enter  Vabe:  Within  the  Setpoint 
mitts 

SEGSTiUE 

Segment  «8  Soak 
Duration 

Enter  Value:  0-99hfs:0-59min 

SEG9RAMP 

Segment  49  Ramp  Time 

Enter  Value: 

Ramp  Time  •  0-99hrsa-59min.  or 
0-999  degrees/min 

SGIQ  SP 

I _ 

Segment  41C  Soak 
Setpoint  Value 

Enter  Value-.  Within  the  Setpoint 
limits 

SG10T1ME 

Segment  #10  Soak 
Duration 

Enter  Value:  0-99hfc;0-59min 

SG11RAMP 

Segment  #11  Ramp 

Time 

Enter  Value-. 

Ramp  Time  ■  0-99hrs:0-59i«m,  or 
0-999  dogreea/min 

SQ12  SP 

Segment  «12  Soak 
Se^nt  Value 

Enter  Vakir.  WKnln  the  Setpoint 
imits 

SG12TIME 

Segment  #12  Soak 
Duration 

Enter  Vakir.  0-99hrs:0-59mln 

$G13RAMP 

Segment  #13  Ramp 

Tim# 

Enter  Vakir. 

Ramp  Time  ■  0-99hrs:0-59frin.  or 
0-999  degrees/min 

SG14  SP 

Segment  *14  Soak 
Setpoint  Value 

Enter  Vakir.  Within  the  Setpoint 
Mritts 

SG14TIME 

Segment  #14  Soak 
Duration 

Enter  Vakir.  0-99hrs:0-59min 

SG15RAMP 

Segment  #15  Ramp 

Time 

Enter  Value: 

Ramp  Time  •  0-99hrs:0-59mln.  or 
0-999  dogreesmiin 

SG16  SP 

Segment  #16  Soak 
Setpoint  Value 

Enter  Value:  Wrthin  the  Setpoint 
imits 

SQ16TIME 

Segment  #16  Soak 
Duration 

Enter  Value:  0-99hrs:0-P9mln 

Table  6-2  continued  on  next  fnge 
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6.4  Entering  the  Setpoint  Program  DatOf  continued 


PramptKienrctiy 

(oontinued) 


Table  6-2  Prompt  Hierarchy  and  Available  Selections,  continued 


f^Dfnpi 

Oennttion 

Value  or  Sotoedon  (use or^j 

SG17RAMP 

Segment  #17  Ramp 

Time 

Enter  Value: 

Ramp  Time  *  0-99hrs:0-59fTin,  or 
0-999  degrees/min 

SG18  SP 

Segment  #18  Soak 
Setpoint  Value 

Enter  Value:  Within  the  Setpoint 
Emits 

SG18TIME 

Segmertt  #18  Soak 
Duration 

Enter  Vatue-.  0-99hrs:0-59min 

SG19RAMP 

Segment  #19  Ramp 

Time 

Enter  Value' 

Ramp  Time  •  0-99hrsf'-55nnin,  or 
0-999  degrees/min 

SG2Q  SP 

Segment  #20  Soak 
Setpoint  Value 

Efiter  Value:  Within  the  Setpoint 
Emits 

SG20TIME 

Segment  #20  Soak 
Duration 

Bnt^r  VakJ9^.  0-99hfs:0-59rTWn 

GUARSOAK 

Giiaranleed  Soak 
Deviation 

Selections:  ENABLE 

DISABL 

If  eriabted,  you  can  select  a  pcsitive 
or  negative  deviation  for  at  soak 
segments.  See  next  prompt. 

SKOEVfXX 

or 

SKDEV-XX 

Guaranteed  Soak 

Positive  Of  Negative 
Deviation  Value 

Enter  Value:  0  to  ±  99 

The  numtjer  selected  will  be 

0  to  99±  from  setpoint. 

STATE 

Program  state  at  program 
end 

Selections:  DtS  '«BLE 

HOLD(nold  mode) 

PROG  END 

Program  Termination 

State 

Celeetionr.  LAST  SP  •  HoB  at 
last  sa^ni  in  the 
program 

F  SAFE  •  Manual 

mode/Failsaie 

output 

POWER  UP 

Program  Status  at  Power 
up  from  Power  Outage 

Selections:  ABORT 

RESUME 

RESTART 

RAMPUNIT 

Engineering  units  for 
rarnp  segments 

Selections:  TIME 

RATE 
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6.5  Run/Monitor  the  Program 


IrKroduction 


Make  sure  all  the  “SP  PRCXi”  function  prompts  under  the  Set  Up  group 
“SP  RAMP’  have  been  configured  widi  the  required  daix 
An  “H”  will  appear  in  the  upper  display  indicating  that  the  reogram  is  in 
die  HOLD  sute. 


RunTMonitor 

functions 


Table  6*3  lists  all  the  functions  required  to  nin  and  monitor  the  program. 


Table  6-3  Run/Monitor  Functions 


Function 

Press 

ResuS 

Set  the  Local 
Setpoint 

SP2 

You  w  II  see 

Upc*'I>«ctoy 

-Local  SetpoinI 

Lomt  OKper 

SP  1 

or^ 

To  set  the  Local  Se!po*nt  value  to  where 
you  want  the  program  to  start  out. 

Run  State 

1 

SUN 

HOU> 

- 

imtates  the  setpoint  program. 

An  “R*  appe.'irs  in  the  upper  display 
indicating  that  the  program  is  running. 

Hold  State 

1 

eu><  i 
hold! 

Holds  the  Mtpoim  program. 

An  *H*  appears  in  the  upper  display 
indicating  that  the  program  is  in  the 

HOLD  State. 

The  setpoint  holds  at  the  current 
setpoint. 

ExivmlHoid 

t  Remote  Switching  is  present  on  your 
ooraroDer,  contact  Posurt  places  the 
oontroittriniht‘’OLO  stete.lilhtt 
setpoint  progra  .i  >1  running. 

The 'H*  in  the  upper  (tsplay  wil  tank. 

The  keytooard  takes 
priority  over  external  switch  for  the 
RUN/HOLD  funoion. 

Corriad  reopening  runs  program 

Changing  c 
Segment  while  In 
Hold 

Jk.  OTW 

These  Keys  wll  operate  and  alow  you  to 
change  the  aegment  number  while  in 
HOLD.  If  a  dihertnl  segrr«m  is 
selected,  k  wit  be  stantd  at  the 
beginning  when  placed  in  RUN.  lithe 
ortginal  segment  Is  brought  back.  R  v.ill 
continue  from  the  point  placed  .n  HOLD. 
NOTE:  changing  a  segment  number  may 
ahect  the  aiarTns.'events. 

Continued  o-;  vr  f/ai(e 
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6.5  Run/Mon!tor  the  Program,  continued 


RuVMonttor 
lunctkms  (oontinued) 


Table  6-3  Run/Monitor  Functions,  continued 


Function 


Press 


ResuR 


Viewing  the  present 
rampasoek 
segment  number 
and  time 


LOWRi 

DSP 


Uppf  Digptoy 


R'  and  the  PV  value 


until  you  see 


LmnwOisphy 


For  Ramp  segments; 
iRAXX^ 

Runp  Tm  •  Hourt;Wnui«i  or 
Rvnp  Rm  Daoi«M/Mnut» 

I  tneSoMK  FWnp  Mgnwnt 
So^nant  Nirnbir  (odd  only) 

For  Soak  segments; 

«SKXXX( 


mnw  nmSnng  Moment  In 
Hn  MmOM  irwiudirig  curmm 
paHtllycemplMd  minu» 
InScMM  SoM  M^mnt 
S«9«iwit  NumOar  (Mn  only) 


Viewing  the  number 
of  eyelet  ten  In  the 
oregram 


iOWR 

Upper  DiMtey 

OISP 

1  ♦ 

•R’  and  the  PV  value 


until  you  see 


IjonarOiMay 


RECYCIK 

1 

Ramairang  ^Klta  0  b  Se 
mss  numbar  indtdan  tia 
currant  paitwiy  cempiabd 
cyda. 


End  Program 


When  the  final  segment  is  completed, 
the  *R’  in  the  upper  display  either 
changes  to  'H*  if  configured  for  HOLD 
state,  or  disappears  if  configured  tor 
disable  ot  setpoint  programnsng. 

The  oontroller  operates  at  the  last 
setpoint  in  the  program  in  automatic  or 
will  be  in  manual  mode  at  the  failsafe 
output. 


Power-\gi  state  The  program  will  be  placed  in  HOLD  mode  at  the  beginning  of  the 

program  at  the  local  Setpoint  value  prior  to  the  beginning  of  the  program. 


t  ir\^CAAA  I  Ic^tssrsewsMl  ^ Ae«eev^l|««»  smO  Elcbessscel 


Section  7  -  Input  Calibration 
7.1  Overview 


Wwlurtion  This  section  describes  the  field  calibration  procedmes  for  Input  1 ,  Input  2, 

and  ppdooal  Input  3. 

Ever],'  UDCSOOO  controller  contains  all  input  actuation  ranges  fully  factory 
calibrated  and  ready  for  configuration  to  range  by  the  user. 

However  these  piocedures  can  be  implemented  if  the  faaory  calibration  of 
the  desired  range  is  not  within  speciScations. 

Note  that  the  field  calibration  will  be  lost  if  a  change  in  input  type 
coofiguntion  is  implemented  at  a  later  time.  The  original  faaory  calibration 
data  remains  available  for  later  use  a^  a  field  calibration  is  done. 


What^  In  this  M^lon  This  section  caitains  the  following  topics: 


Topic 

Seepage 

7.2 

Minimum  and  maximum  range  values 

194 

7.3 

input  1  and  2  PreSminary  Information 

195 

7.4 

Input  1  artd  2  Set  Uo  Wiring 

197 

7.5 

Input  1  and  2  CaSbration  Procedure 

204 

7.6 

Input  3  Preliminary  Information 

206 

7.7 

input  3  Set  Up  Wiring 

207 

7.8 

Input  3  Caiit'ruaon  Procedure 

206 

Canmtkm  acaps  the  foUo^g  steps  when  calibrating  an  input 


Step 

Action 

1 

Find  the  minimum  and  maximum  range  values  lor  your  PV  Input  range 
from  Table  7-1 . 

2 

Disconnect  the  field  wiring  and  And  out  what  equipment  you  will  need 
to  caSbrate.  DC  NOT  remove  external  resistor  assembles  frf  present). 

3 

Wire  the  calibrating  device  to  your  controller  according  to  the  Set  Up 
wiring  instructions  for  your  particular  Input. 

4 

Follow  the  caGbration  procedure  given  for  input  fl .  «2  or  43 
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7.2  Minimum  and  Maximum  Range  Values 


Stitct  tti8  range  vaiuet  You  should  calibrate  the  controller  the  rmnimnm  (0%)  and  Maximum 
(100%)  range  values  of  your  particular  sensor, 
if  you  have  a  two  input  controller,  calibrate  each  input  separately. 

Select  the  Voltage  or  Resistance  equivalent  for  0%  and  100%  range  values 
from  Table  7-1.  Use  these  value  when  calibrating  your  controller. 


Table  7-1  Voltage  and  Resistance  Equivalents  for  0%  and  100%  Range  Values 


SwtaorTVp* 

PV  Input  Rang* 

Rang*Valu** 

■ThMinoeaupi* 

•F 

•C 

inc 

100% 

105  to  3300 

41  to  1816 

0  mV 

13.763  mV 

E  IhMTTIOODUpli 

•454  to  1832 

-270  to  1000 

-9.835  mV 

76.358  mV 

EThwimeeuptaCLow) 

•200  to  1100 

-12fi  to  533 

-6.471  mV 

44547  mV 

Jlbarnneoupt* 

0  to  1600 

-18  to  871 

-0.885  mV 

50.059  mV 

JThimeBupmjwo) 

20  to  770 

-7  to  410 

-0.334  mV 

22.397  mV 

KThannoeoupli 

0  to  2400 

-18  to  1316 

-0.692  mV 

52939  mV 

K  ThonmoeouptaCLow) 

•20  to  1000 

-29  to  538 

-1.1 14  mV 

22251  mV 

IMMolyirC 

32  to  2500 

0  10  1371 

-0.001  mV 

71230  mV 

NNMaly(L0W) 

32  to  1260 

0  to  682 

-0.001  mV 

31.820  mV 

MoMlINWI'tTC 

0  to  2372 

-18  to  1300 

-0.481  mV 

47JS02mV 

ETtHHmPooi^^ 

0  to  3100 

-18  to  1704 

-0.089  mV 

20275  mV 

SThannoaaupk 

0  to  3100 

-18  to  1704 

-0.092  mV 

17293  mV 

Tltannoaeupli 

•300  to  700 

-184  to  371 

-6.341  mV 

19.096  mV 

TIhMmaeouptKLoiN) 

•200  to  600 

-129  10  316 

-4.149  mV 

15.769  mV 

WSWMTfC 

0  to  4200 

-18  to  2316 

-0234  mV 

37.066  mV 

WSWaSTTCOow) 

0  to  2240 

-16  to  1227 

-0234  mV 

22277  mV 

Rfn>(IEC^.00385) 

lOOOtom 

1000hnw(tow) 

aooorum 

mohnw 

•300  10  900 

0  10  300 
•300  to  000 
•300  to  000 

-184  to  482 
-18  to  149 
-184  to  482 
-164  to  482 

25.18  ohms 
83.03  ohms 
5026  ohms 
125.90  ohms 

274.96  ohms 
156.90  ohms 
549.92  ohms 
137420  ohms 

RidltfmUe(RH) 

1400  10  3400 

760  to  1871 

0.99  mV 

57.12  mV 

Caban  F¥cib« 

Oto  2.0%CartMn 

OmV 

1250  mV 

nMMMHumldliy 

21  to  212 

-6  to  100 

97.65  Ohms 

13850  Ohms 

DavMnI 

-60  to  too 

-46  to  38 

OmV 

1250  mV 

teyg«nl^eb« 

01o40%0xyo*n 

-30  mV 

610  mV 

1 

f 

f 

4tD20  mA 

4mA 

20  mA 

MIDvote 

0  to  10  mV 

OmV 

10  mV 

10to50mV  J 

1C  .mV 

50  mV 

Vote 

1  to  5  Volts 

'■  ;iVo)t  6  Volts 

Oto  10  VolU 

0  Volts  {  lOVotls 

I  •  1. 


0f04 


7.3  Inputs  1  and  2  Preliminary  Information 


OlaoonMct  the  field 
«Mig 


Changing  the  Input 
group  type 


Depending  on  which  input  (#1  or  2)  you  are  going  to  calibrate,  tag  and 
disconnect  any  field  wiling  connected  to  the  input  tercoinals  on  the  rear  of 
the  controller. 

Rgure  7-1  shows  the  wiring  terminal  designations  for  Input  #1  and  #2, 
Figure  7-1  Input  #1  and  #2  Wiring  Terminals 


When  you  change  fiom  some  groups  to  others,  (for  example:  4-20mA  to 
‘Ihcrmocouplc)  you  must  adapt  the  input  circuitry  so  that  it  will  be 
compatible  with  the  input  signal.  This  includes  configuration  of  an  input 
type  and  dte  installation  and  removal  of  jumpers  on  the  controller  printed 
wiring  board. 

Refer  to  Section  3  -  Configuration  to  select  the  input  type  and  Section  2  • 
Installation  to  determine  your  jumper  and  resistor  requirements. 


Condtmed  on  next  page 
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7.3  Inputs  1  and  2  Preliminary  Information,  continued 


Equipment  needed 


Table  7*2  lists  the  equipment  you  will  need  to  cahbnue  the  specific  types  of 
inputs  that  are  listed  in  Table  7-1.  You  will  need  a  screwdriver  to  connect 
these  devices  to  your  controller. 


Table  7-2  Equipment  Needed 


Type  of  Input 

Equipment  Needed 

Thermocouple  Inputs 
(lea  Bath) 

•  A  cafibratlng  device  with  ±0.01%  accuracy  lor 
use  as  a  signal  source  such  as  a  miilivoft 

I  source. 

•  Thermocouple  extension  wire  that 
corresponds  with  the  type  of  thermocouple 
that  will  be  used  with  the  rxntrotler  Input 

•  Two  insulated  copper  leads  for  connecting  the 
thermocouple  extension  wire  from  the  ice 
baths  to  the  precision  calibrator. 

•  Two  containers  of  crushed  ice. 

Thermocouple  Inputs 
(Precision  Resistor) 

•  A  calibrating  device  with  ±0.01%  accuracy  tor 

use  as  a  signal  source  such  as  a  milDvoii 
source.  j 

•  Two  insulated  copper  leads  tor  connecting  the 
calibrator  to  the  controller. 

•  A  precision  500  ohm  resistor  ±0.1% 
connected  across  input  #5  terminals  i(R)  and 
3(-). 

Thermocouple  Inputs 
(Ambient  Temperature) 

*  A  calibrating  device  with  ±0.02%  accuracy  for 
use  as  a  signal  source  such  as  a  milKvot 
source. 

*  Two  insulated  copper  leads  tor  connecting  the 
calibrator  to  the  controller. 

RTD  (Resistance 
Thermometer  Device)  and 
Relative  Humidity  Inputs 

•  A  decade  box.  with  ±0.01%  accuracy,  caoebie 
of  providing  stepped  resistance  values  over  a 
minimum  range  of  0  to  1400  Ohms  with  a 
resolution  of  0.1  ohm. 

•  Three  insulated  copper  leads  for  connecting 
the  decade  box  to  the  oontroRer. 

UilHampere.  Milti\'jlt.  Volts. 

Radiamatic,  Cartoon 
Potential  inputs.  Dewpoint 
ranges,  and  Oxygen  ranges. 

•  A  calibrating  device  with  ±0.01%  accuracy  for 
use  as  a  signal  so  j>ce. 

•  Two  insulated  copper  leads  for  conoecling  trie 
calibrator  to  the  controller. 

•  Place  current  source  at  zero  before  switching 

ON. 

•  Do  not  switch  current  sources  OFF/ON  while 
connected  to  the  UDC5000  input. 
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7.4  Inputs  #1  and  #2  Set  Up  Wiring 


Th0nrxoupte  Inputs 
uUnganirsbeth 


Refer  to  Figure  7-2  and  wire  Ae  controller  according  to  Ac  procedure  given 
in  Table  7-3. 


Table  7-3  Set  Up  Wiring  Procedure  for  Thermocouple  Inputs  Using 

AnIceBaA 


Step 

Action 

1 

Connect  Ae  copper  leads  to  the  calibrator. 

2 

Connect  a  length  of  thermocouple  extension  wire  to  the  end  of  each 
copper  lead  and  insert  the  juticticn  points  into  the  ice  bath. 

3 

Connect  Ae  thermocouple  extension  wires  to  >he  temiinals  tor  Aput 
#1  or  Input  #2.  See  Figure  7-2. 

4 

Connect  a  Cold  junction  resistor  between  terminals  21  and  23 
(Input  #1)  or  temUnais  18  and  2:0  (Inprji  #2). 

Hgure  7-2  Wiling  Connecdoos  for  T/C  Inputs  Using  an  Ice  BaA 


Copp«r 

Lsods 


Cold  Junction 
or 

Fraction  Rasistor 


Tharmoooupla 
Extonaion  Wira 


+ 

CaEbrating 

Ice 

Device 

Bath 

2Z33S 


Continued  on  next  page 
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7.4  Inputs  #1  and  #2  Set  Up  Wiring,  continued 


Thmnoeoupielnpuu 

ueangipredBlon 

iMittor 

Refer  to  Figure  7-3  and  wire  the  controller  according  to  the  procedure  given 
in  TahLe  7-4. 


Table  7-4  Set  Up  Wring  Procedure  for  Thermocouple  Inputs  Using 
a  Precision  Resistor 


Stop 

Action 

1 

Connect  the  copper  leads  to  r  )  caCbrator. 

2 

Disconnect  the  cold  junction  resistor. 

3 

Install  a  500  Ohm  precision  resistor  across  temnina:  21  and  23 
(Input  it )  or  terminals  18  and  20  (Inr  42).  See  figure  7-3. 

4 

Subtract  the  rrinivolt  value  for  77*F  (25*0)  from  the  zero  and  span 
value  fOr  your  range  (see  Table  7-1  lor  zero  and  span  values)  and  use 
the  adjusted  value  when  calibrating. 

ATTEMTION  ^  ^  p^eeijion  500  Ohm  resistor  Is  not  available,  a 
resistor  with  a  value  of  between  490  and  510  Ohms  may  be 
substituted  with  the  following  temperature  correction; 

^  For  each  0.2  ohms  rfifference  greater  than  500  ohms,  add 

0.1  “C  to  both  the  T/C  table  and  the  oold  junction  setting. 
Likewise,  for  each  0.2  ohms  difference  less  than  500  ohms, 
subtract  0.1  *C  from  both  the  T/C  table  and  the  C/J 
temperature. 

T  Same  as  *0.  except  0.1  ohm&'0.1*F. 

Accuracy  for  this  method  is  f  mited  to  the  accuracy  of  the  resistanoe 
measurement. 

Continued  on  nea  page 
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7.4  Inputs  #1  and  #2  Set  Up  Wiring,  cominued 


TlMrmoooiJpIs  Inputs 

uslnospncision 

issiitor.eonUnuscl 


Rgwre  7-3  Wiling  Connections  for  nicrmocouple  Liputs  Using  a 

Precision  Resistor 


Continued  on  next  page 


9/94 


UOC5000  Universal  Digital '  nroUer  Product  Manual 


199 


7.4  inputs  #1  and  #2  Set  Up  Wiring,  continued 


RTO  ktpiAs  or  FWative  Use  tlic  copper  leads  and  connea  the  calibrator  to  the  rear  terminals  of 

HmfciXy  Inpus  jnpm  qj.  #2.  Sec  Figure  7-4. 


Figure  7-4  firing  Connccdoos  for  RTD  (Resistance  Thermometer 

Device)  or  Relative  Humidity  Inputs 


Continued  on  next  f<age 
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7.4  Inputs  #1  and  #2  Set  Up  Wiring,  conjiniied 


RKflemaUe,  MDQvofts, 
Volts,  mnSamps  Inputs, 
Csrtxs)  Potential 
Inpute,  Dev^tnt 
rangis,  and  oxygen 
tanQM 


Use  the  copper  leads  and  connea  the  calibrator  to  the  rear  tennirals  of 
Input  #1  or  #2.  See  Figure  7*5. 

Refer  to  Table  7-5  for  additional  mfomation  concerning  these  inputs  and 
ranges. 


Table  7-5  Calibration  Irsfonnation 


Input  or  Range 

CaCxadon  inloimaUon 

Ttvwnlttsr  Power 

Option 

Use  the  wiring  dagram  lor  4  to  20  mA,  NO  transmitter 
power  calbraie.  then  return  the  connections  to 
those  shown  on  the  wiring  diagram  for  4  to  20  mA 
WHH  transmitter  power. 

Radtamatictiputs 

Set  the  Emissiviiy  tor  Input  *1  or  Input  #2  to  a  value 
ot  1.0. 

Refer  to  Section  3  -  Configuration  under 
SETUPpronrpt  •INPUT  1* 

FUNCTION  pronxJt  ‘EMISSIVITYr 

SET  UP  prompt  'INPUT  r 

FUNCTION  prompt  •EMISSIVrrY2' 

Ca(t)on  Potential 

Ranges 

CaSbrate  Input  #i  for  any  desired  actuation  type 
which  will  operate  within  the  region  of  900*F  to 

2000'F. 

CaBbrate  Input  «2  for  0  to  1250  miKvolts. 

Dewpoint  Ranges 

Calibrate  Input  «i  lor  any  desired  actuation  type 
which  Witt  operate  within  the  region  ot  1000*F  to 
2200*F. 

Calibrate  Input  #2  for  0  to  1 250  millivolts. 

Oxygen  Ranges 

Calibrate  input  *1  for  any  desired  actuation  type 
which  wi8  operate  within  the  region  of  B00*F  to 

3000*F. 

CaBbrate  Input  *2  for  -30  to  51 0  milivolts. 

Ccntiimed  on  next  page 
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7.4 


■  iputs  #1  and  #2  Set  Up  Wiring,  Continued 


VoJ*%ri*<iampslnfsUs, 

Cartnon ‘’ouritbl 
?>w«»lnt 
oxygen 

iBngtt,  continuod 

Hgure  7-5  Wiring  Connections  for  Radiamadc.  ViiUivolts.  Volts.  MiUIamps.  Cartx>n  Potential. 

Dewpoint,  or  Oxygen  Ranges _ _  _ _ _ 
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7.5  Inputs  #1  and  #2  Calibration  Procedure 


lneroductl:«  Apply  power  and  allow  the  controller  to  warm  up  for  1  hour  before  you 

c^braie. 

Please  read  “Sc;  Up  Wiring”  before  beginning  the  procedure. 

Make  sure  you  have  “LOCKOUT"  set  to  “NONE.”  Sec  Section  3  - 
Configuration. 

j  For  linear  inputs,  avoid  step  changes  in  inputs.  Vary  smoothly 
from  ininal  value  to  final  100^  value. 


Prooedurt  The  Calibration  prxedure  is  the  same  for  Input  #  1  and  #2  except  that  the 

displays  wUl  intficatc  1  or  2.  The  procedure  is  listed  in  Table  7-6. 


Table  7-6  Input  #1  and  #2  Calibration  Procedure 


Stap 

DMctIpUon 

Press  I  Acflort  j 

1 

Er«er  Calibration  Mode 
for  the  Input  selected 

r«n 

1^  I 
umit  you  see 

Uc»»*  Osalay 

1  CA4J8 

Lomm  bttoUy 

j  WFLTTX  X-lor2 

FUNC 
_ -j 

You  will  see; 
uepwOtpWy 

1  1  1 

t0«Mr  Osptay 

j  CALta  j  X-  1  0f2  ' 

— 

The  caBbration  sequence  is  enabled  and  you  wiU 

see; 

UppnrOiiotoy 

(  se  cM  j 

LoMrO«ei«y 

1  OM.WX  1  X-1or2 

Ai  the  oompietbn  of  the  sequence,  the  selection 
automaticatiy  reverts  to  chsabie. 

2 

Cadibrato  0% 

You  win  see: 

Uppar  OitPiay 
f  AFFLY  1 

LpiMir  0«plpy 

1  twrtfiO  X-1or2 

Adjust  your  caitbration  device  to  an  output  signal 
equal  to  the  0%  range  value  tor  your  particular  input 
sensor. 

Wait  15  seconds,  then  go  to  the  next  step. 

TMe  7-6  ccnrinueii  on  next  page 
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Inputs  #1  and  #2  Calibration  Procedure,  Continued 


Table  7-6 


Step 


3 


Input  #1  and  #2  Calihranon  Procedure,  continued 


OaKftption 


Check  tho  Cokd 
Junction  Temperature 


11  WAHNING 


Thia  accuracy  ot  the 
oontroier  ia  directty 
affected  by  the  accuracy 
oftnts  valua.  Chartge 
this  value  only  It  Uui  zero 
span  caiioraiion 
procedures  did  not 
bring  the  oorvDler 
within  the  apedfled  | 

accuracy  requi^«»’»Jf*».  t 


Ext  the  Caiitxaiion 

Mode 


The  caicutations  for  zero  and  span  are  now  stored 
and  you  will  tee; 

UpovOApWy 

I  The  cold  junction 

- ^  lenperature  at  the 

UwwOtpWy  reartemvnals 

I  OUUMP  1 


Remove  the  cold  junction  resistor  from  rev  terminals 
•21  and  «23  and  connect  a  predwon  500  Onm 
rePstor  in  place  of  the  ook)  junction. 

Entv  a  value  of  77.0  If  the  *F  indteator  ic  H,  or  2S.0  a 
tie*CindiC3ior{set 


The  controier  wia  store  the  calibration  consUintc  and 
exit  caibnstion  mode. 


To  exit  the  calibration  mode. 
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7.6  Input  3  Preliminary  Information 


Equipment  needed  Table  7-7  lists  the  equipment  you  will  need  to  calibrate  the  MiUian^  or  Volt 
ranges  that  are  available  for  Input  #3.  You  will  need  a  screwdriver  to 
connea  these  devices  to  your  controller. 


Table  7-7  Equipment  Needed 


Type  Of  Input 

Equipment  Needed 

Uimampero.or  Volts 

•  A  calibrating  device  with  ±0.01%  accuracy  lor 
use  as  a  signal  source. 

•  Two  Insulated  copper  leads  for  connecting  the 
calibrator  to  the  controller. 

•  Ptace  current  source  at  zero  before  switching 
ON. 

•  Do  not  switch  current  sources  OFF/ON  while 
connected  to  the  UDC5000  input. 

Continued  on  next  page 


7.7  Input  3  Set  Up  Wiring 


1  to  5  Volts  or  4-80  m  A 

Use  the  copper  leads  and  connect  the  calibrator  to  the  rear  tenninals  of 
Input  #3.  See  Figure  7-6. 


Figure  7-6  Wiring  Connections  for  1  to  5  Volts  or  4  to  20  mA 


TimWMtif  Rotw  for  f»  surd  Inoui  it 
•ut^iPd  tram  tMond  npul  it  o'  ZOJ 


2SM 


input  #3  Calibration  Procedure 


htrodudlon 


Apply  power  and  allow  the  controller  to  warm  up  for  1  hour  before  you 
embrace. 

Please  read  “Set  Up  Wiring**  before  beginning  the  procedure. 

Make  sure  you  have  "LOCKOUT’  set  to  "NONE.”  See  Section  3  - 
Configuration. 


For  linear  inputs,  avoid  step  changes  in  inputs.  Vary  smoothly 
from  initial  value  to  final  100%  value. 


Procedure  The  Calibration  procedure  is  listed  in  Table  7-8. 

Table  7-8  Input  #3  CaUbration  Procedure 


Step 


peecnpuon 


Press 


Action 


Enter  Calbratlon  Mode 
for  the  Input  selected 


SET 

UP 


Upp**  Display 
■  CAUB  1 


until  you  see 


Lawar  Display 


INPUTS 


PUNC 


You  will  see; 
Uppiif  Display 


DISABL 


Lowar  Display 


CAL  INS 


The  calibration  sequence  is  enabled  and  you  will 

see: 

UppiW  Display 


begin"  "] 


IjBwtr  Display 
'  CAL  INS  1 


At  the  completion  of  the  sequence,  the  selection 
automaticatly  reveits  to  disable 


Calibrate  0% 


PUNC 


You  wit!  see: 

Uppaf  Daelay 
APPLY 


Lawsr  Display 
I  IN3  ZEII0  1 

Adjust  your  calibration  device  to  an  output  signal 
equal  to  the  0*/o  range  value  for  yc  ur  particular  input 
sensor. 

Wait  15  seconds,  then  go  to  the  next  step. 


Table  7-5  continued  on  next  page 
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7.8  Input  #3  Calibration  Procedure,  Continued 


Table  7*8  Input  #3  Calibration  Procedure,  continued 


Step 

Deacdption 

Prasa 

Action 

3 

CaibrateiOO% 

You  will  see: 

Upptf  Display 

1  APPLY  j 

|jDw«rOnpl«y 

1  IN3SPAN 

AcQust  your  calibration  device  to  an  output  signal 
equal  to  the  100%  range  value  lor  your  particular 
input  sensor. 

ExitIbeCaribralion 

Mode 

The  controflenMilt  store  the  calibration  constants  and 
exit  caSbration  mode. 

4 

■ 

FUNC 

■ 

1 

To  exit  the  calibration  mode 

Section  8  -  Output  Calibration 
8.1  Overview 


WJOtluctlon  This  section  describes  the  field  calibration  procedures  for  the  following 

types  of  outputs: 

•  Cunrot  Ouqjut 

•  Position  Proportional  and  3  Position  Step  Output 
•Auxiliary  Output 


Whafs  In  this  section  This  section  contains  the  following  topics: 


Topic 

SsePaga 

8.1 

Overview 

2C9 

8.2 

Current  Proportional  Output  Calibration 

210 

8.3 

Position  Proportional  and  Three  Position  Step  Output 
Calibration 

213 

8.4 

Auxiliary  Ou^  Calibration 

217 
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6.2  Current  Proportional  Output  Calibration 


minduciion 

Equiptntnt  rmdtd 

Ctfbratorgonnactlore 


Calibrate  the  controller  so  that  the  output  provides  the  proper  amount  of 
current  over  the  desired  range. 

Tnc  controller  can  provide  an  output  cuntnt  range  of  from  0  to  21 
milliamperes  and  can  be  calibrated  at  4  mA  for  0%  of  ou^ut  and  20  mA  for 
100%  of  output  or  any  other  values  between  0  and  21  mA. 

[attEMTTO^  recommend  that  the  expected  output  load  be  connected 
for  optimum  accuracy. 


You  will  need  a  standard  shop  type  milliainnseter,  with  whatever  accuracy  is 
required,  capable  of  measuring  0  to  20  milliamps. 


Refer  to  Fig;ure  8-1  and  wire  the  controller  according  to  the  procedure  given 
in  Tabic  8-1. 


Table  8-1  Set  Up  Wiring  Procedure  Current  Proportional  Output 


Step 

Action 

m 

Apply  power  and  allow  the  controller  to  warm  up  15  minutes  before 
you  calibrate. 

2 

Tag  and  disoonnect  the  field  wiring,  at  the  rear  of  the  oortrotter,  from 
terTr''’als  14(-*.)  and  15H.  See  Figure  8-1. 

3 

Connect  a  Miliiammeter  across  these  terminals.  A  load  resistor 
equivalent  to  ttie  process  load  should  be  connected  in  seiies  with 
the  irtiiammeter. 

CoHiinuedoniiextpatf 
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8.2  Current  Proportional  Output  Calibration,  continued 


I 

dntxator  connections; 
oontinued 


Figure  8-1  Wiring  Connections  for  Calibrating  Current  Pn3portiona] 
Output 
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8.2  Current  Proportional  Output  Calibration,  continued 


Ptooedure  The  procedure  for  calibrating  the  Current  Proportional  Ouqjut  is  listed  in 

Table  8*2.  Make  sure  “LOCKOUT’  in  the  Tuning  Set  Up  groun  is  set  to 
“NONE”  See  Section  3  -  Cor^guration. 


Table  8-2  Current  Proportional  Output  Calibration  Procedure 


Stap 

Deact^ion 

Press 

Action 

1 

Enter  Calibration  Mode 

'set 

UP 

til  you 

mm 

1 

UppsrOit^ 

1  CA1.B 

lower  Oitptay 

OJRr^ 

2 

Calibrate  0% 

|fUN{ 

- 

You  will  see; 

Upper  Display 

'^*4-  a  value  between  1  and  2046 

LoworDsplay 

2EROVAL 

{K 

or 

until  the  desired  0*4  output  is  read  on  the 
rrtiliiamrneter.  Use  the  values  shown  below 
depending  on  the  acton  of  your  controller. 

0  mA  For  0  to  20  mA  Direct  Action* 

20  mA  For  0  to  20  mA  Reverse  Action 

4  mA  For  4  to  20  mA  Direct  ;Vcton 

20  mA  For  4  to  20  mA  Reverse  Action 

3 

Calibrate  100*4 

PUNC 

This  stores  the  0*4value  and, 

You  will  see: 

Upper  Oitot^r 

j  ««-{—  a  value  betwenr.  i  and  2046 

tower  Oispity 

SPANVAL  1 

1 

or 

3 

until  the  desired  1 00%  output  is  read  on  the 
miliiammeter.  Use  the  values  shown  below 
depending  on  the  acton  of  your  controller. 

20  mA  For  0  to  20  mA  Direct  “-cton 

0  mA  For  0  to  20  mA  Reverse  Acton* 

20  mA  For  4  to  20  mA  Direct  Action 

4  mA  For  4  to  20  mA  Reverse  Action 

4 

- 

Exit  the  Calibration 

Mode 

I 

The  controller  will  store  the  span  value. 

[ 

( 

lowr] 

DISP 

or 

SET  i 
UP^  ] 

To  exit  the  calibration  mode. 

*  Wher«  aRampling  to  achieve  0  mA  always  adjust  the 
output  to  about  0.5  mA,  and  slowly  decrease  until  the 
output  just  goes  to  tore.  Further  decrementing  will  not 
change  the  output  current  (nince  the  cireut  cannot 
produce  negative  cunem)  but  will  irffect  the  accuracy  ol 
the  output  by  creating  a  dead  zona  whera  no  current 

Hows. 

-  — 
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8.3 


Position  Proportional  and  Three  Position  Step 
Output  Calibration 


Pofi&lonPrepoftlonal 

control 


3  PoaMon  Step  oomrol 


Equipment  ncodad 
Oonneotiona 

Aulo  mode  vs  Manual 
mode 


Ridae  for  Auto  mode  vt 
Manual  mode 


Olaptoyodvatues 


When  the  UDC  5000  controUer  has  a  Position  Proportional  control  output, 
calibrate  the  controller  so  that  the  inaease  and  decrease  relays  operate 
properly  with  respect  to  the  position  of  the  externa!  feedback  slidewirc. 


Three  Position  Step  Control  Output  .iiodels  with  Motor  Position  Indication 
This  model  must  have  its  output  calibrated  per  the  entire  procedure  to  ensure 
that  the  displayed  output  (sli^wire  position)  agrees  with  the  final  control 
elcffic't  position. 

Three  Position  Step  Control  Output  models  without  Motor  Position 
Indication 

This  model  only  requires  that  the  “Motor  Time”  be  entered  as  shown  in  die 
CJilibration  procedure.  FULL  CALIBRATION  IS  NOT  REQUIRED. 


None 


Apply  power  and  allow  the  controller  to  warm  up  15  minutes  before  yo»i 
calib^. 

Leave  all  field  wiring  connected  to  the  tear  terminals. 


There  are  two  ways  in  which  to  calibrate  Position  Prc^ttional  or  3  Position 
Step  conool: 

AUTO  mode  or  MANUAL  mode. 


The  Auto-mode  selection  must  be  done  at  least  once  before  the  manual 
mode  will  operate  propedy.  Failure  to  use  the  Auto-mode  procedure  will 
prevent  the  controUer  from  going  into  automatic  control  mode. 


During  the  Auto-mode  calibration  procedure,  the  values  being  displayed  are 
used  only  to  indicate  if  the  motor  is  still  traveiing. 

To  view  die  actual  calibradon  value,  us:  the  manual  mode  after  the  Auto¬ 
mode  i.s  completed  These  values  can  be  changed  for  purposes  of  tweaking 
the  calibration. 


Continued  on  next  page 
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8.3  Position  Proportional  and  Three  Position  Step 
Output  Calibration,  Continued 


PfOMdure  The  procedure  for  calibrating  the  Position  Proportional  output  and 

3  Position  Stq)  control  output  is  listed  in  table  S-3. 

Make  sure  “LCXTRCUT"  in  Tuning  Set  Up  group  is  set  to  "NOJTE."  Sec 
Section  3  -  Configuration. 

For  "Three  Position  Step  Control  Output  models  without  Motor  Position 
Indication'',  do  steps  1  and  2  only. 

For  "Position  Proportional  Output"  and  "Three  Position  Step  Control 
Output  models  with  Motor  Position  Indication"  follow'  the  entire  calibration 
procedure. 


Table  8-3  Position  Proportional  and  3  Position  Step  Output  Calibration  Proccduie 


Step 


Docrlptlon 


Press 


Action 


Enter  Calibration  Mode 


SET 

UP 


UppyPiiBtoY 


CALB 


] 


until  you  see 


LaiM«rO«oiay 
f  POSPHOP  I 


Sat  Motor  Traverse  Time 

Note:  This  is  the  time  X 
takes  the  motor  to  travel 
fromOto  100%. 


FONC 


or 


Until  you  see: 
Upper  0«ol«y 


a  value 


lowsfOepity 

I  um'nMS 


;ni2t  the  proper  motor  stroke  time  is  readied  (see  the 
rrx.‘-<x  specs  or  measure  the  time) 

Ranpe  of  setting  • 

Position  Proportionals  to  255  Seconds 
3  Position  Step  •  15  to  255  Seconds 


Continued  on  nea  page 
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Table  8-3 


Step 


Position  Proportional  and  Three  Position  Step 
Output  Calibration,  Continued 

Position  Proportional  and  3  Position  Step  Output  Calibration  Procedur;,  continued 


Deecrtptlon  Prm  Action 


Select  Automatic  or 
Manual  Calibration 


urdii  you  see; 

Uppf  Oaplay 
DiSABLE 

lAMtf  Ditolay 

You  can  cafibraie  the  controller  output  manually  or  let 
the  comrolier  calibrate  the  output  automatically. 

If  the  sfidewire  has  never  been  calibrated,  you  must 
use  *CO  AUTO*  first.  In  the  •Automatic  Calibration 
Mode'  (DO  AUTO),  the  controller  relays  automatically 
move  the  motor  in  the  proper  (Erection. 

If  de^red,  however,  the  motor  may  be  manually 
positioned  to  0%  and  100%  positions. 

Disconnect  the  relay  wires.  *00  MAN*. 

In  the  *Martjai  Cafbration  Mode*  (DO  MAN)  the 
motor  does  not  move.  Instead,  the  existing  014  and 
100%  values  may  be  changed  wrthi‘'e^  keys. 


to  select  automatic  or  manual  calibration. 

Up^wDepWy 

r  ~  •*4-  DO  AUTO 

-4!!*LPSig^  DOMAN 
poswoe  ' 


DO  AUTO 
Set  100%  value 


If  you  Miect  DO  AUTO,  go  to  step  4 

If  you  select  DO  man,  go  to  step  6 

Note;  When  calibration  is  terminated,  this  selection 

reverts  to  DISABL 


The  decrement  relay  Is  turned  on  to  move  the  motor 
to  100%  position. 

UDDtf 

f  — counts  ol  feedback 

‘  iidewire  (0  to  1023) 

f  PLSWAIT  I 


Lowt>  Oeday 
}  :yAN  vAi 

When  the  motor  stops,  the  display  should  stop 
counting,  then,  go  on  to  next  step. 

The  controller  may  automatically 
recatbraie  the  span  value  a  second  time. 
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8.3  Position  Proportional  and  Three  Position  Step 
Output  Calibration,  Continued 


Table  8-3  Position  Proportional  arid  3  Position  Step  Output  Calibration  Procedure,  continued 


Stap  Deacdption 


Action 


I  j  The  incren^nt  relay  is  turned  on  to  move  the  motor 
to  0*/.  position. 

‘  ‘  Oitptay 

5?-—  counts  of  feedback 

i  - j  sijjjjrtvire  (0  to  1023) 

pls  wArT"! 
than. 

tawjf  D«gl«y 
f  zero  valI 


DO  MAN 
Set  100%  value 


Set  0%  value 


Exit  the  Calibration 
Mode 


When  the  motor  stops,  the  dirplay  should  stop 
oountinQ,  then,  go  on  to  the  step  8. 


You  win  see: 
upper  OispUty 


JtssiSisis 

f  SPAN  VAL 


The  existing  span 
calbration  value  in  counts 


until  the  desired  span  value  Is  reached  in  the  upper 
display. 

Upp«rOt$pi*y 

The  desired  span  value 

Lq»i»r  Oiiplty 
f  SPAN  VAL  j 

For  manual  calibration,  the  motor  does  not  move  from 
Is  position  prior  to  the  start  of  Position  Propoitionat 
calbratlort 


The  controller  vriii  store  the  1 00%  vaiua  and  you  wilt 

saa; 

UoparO^piiy 

p  '  '  The  existing  aero  calibration 
value  In  counts. 

LemrOmplay 
I  2BtO  VAL  1 


until  the  desired  zero  value  Is  reached  in  the  upper 
display. 

Uptwf  Dwotoy 

(  The  deciied  zeroviUue 

lg»<rO«pl«y 
f  ZERO^AL 


The  controBer  w.»  aore  the  0%  value. 


To  axil  the  calibration  mode 
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8.4  Auxiliary  Output  Cailbratlon 


fflllOQUCUQn 


Calibrate  the  contrcUer  so  that  the  AuxL’iary  ou^ut  provides  the  proper 
amount  of  current  over  the  desired  range. 

The  conaoller  can  provide  an  auxiliary  output  cxmrcnt  range  of  from  0  to  2 1 
millianiperes  and  can  be  calibrated  at  4  mA  for  (Wo  of  otitput  and  20  m.4  for 
100%  of  output  or  any  other  values  between  0  and  21  mA. 


Equipment  DMded 


Oafctaioreonnactiom 


You  will  need  a  standard  shop  type  miUiaimnetcr  widi  whatever  acruracy  is 
required,  capable  of  mcasiaing  0  to  20  milliamps.  _ 

Refer  to  Figure  8-2  and  wire  the  controller  according  to  die  procedure  given 
in  Table  8-4. 

Table  8-4  Set  Up  Wiring  Procedure  for  Auxiliary  Output 


Apply  power  and  anow  the  oontreiier  to  warrn  up  15  minutes  before 
you  calibrate  _ 


Tag  and  dsoonnect  the  field  winng.  at  the  rear  of  the  controller,  from 
terminals  10(‘*}  artd  9{-).  See  Figure  8-2. 

1  ^TTEMTloir  Use  terminal*  7  and  •  H  Auxitary^aput.  Remote 
mode  Switching,  and  Communications  Option  are  all  present. 


Conned  a  Miliiammeier  across  these  terminals. 


Figure  8-2  Wiring  Connections  for  Calibrating  Auxiliary  Output 
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8.4  Auxiliat7  Output  Calibration,  Cor.:iruad 


Proo»<h»  The  procedure  for  calibraJung  the  Auxiliary  Output  is  listed  in  Table  8*5. 

Make  sure  "LOCKOUT’  in  the  Turi  ng  Set  Up  group  is  set  to  "NONE." 
See  Section  3  -  Cot^guraiion. 


Table  8-5  Auxiliary  Output  Calibration  Procedure 


Step 

OMCdpUcn 

Press 

Action 

1 

i 

Enter  Calibration  Mode 

SfT 

UP 

til  you 

Ueotr  Dt%o^ 

CAUB 

LMMvOsclay 

AUXOUT  I 

2 

Caibraie  0% 

jpUNC 

■ 

You  will  soe: 

UpoerOfUMy 

(  •♦—S  value 

L9ww0i$C>*y 
( 2EROVAL 

or 

(Z 

until  ttM  desired  0%  output  is  read  on  the 
rriiiiamrneter.  Use  tne  values  shovvn  below 
depend  ng  on  the  action  ot  your  controller 

0  mA  For 0 to 20mA  Direct  Acton* 

20  mA  Fo'0to20mA  Reverse  Action 

4  mA  For  4  to  20  mA  Drect  Actwo 

20  mA  For4w20ntA  Reverse  Action 

3 

Calbrato  100% 

IpUNC 

This  stores  the  0*/*vakje  and, 
you  will  see; 

UeperOiioWy 

1  ■♦4-  8  value 

LeMNKOwoiay 

1  SPAW  VAt  1 

1 

or 

3 

untfl  the  desired  100%  output  is  read  on  the 
rrtttamneter.  Use  the  values  s^^wn  below 
depending  on  the  action  of  your  controller. 

20  mA  For  0  to  20  mA  Direct  Acton 

0  nf\A  For  0 10  20  mA  Reverse  Action* 

20  mA  For  4  to  20  mA  Direct  Acton 

4rrUK  For  4  to  20  mA  Reverse  Action 

1 

Extt  the  Cal^lion 

Mode 

I 

The  controller  will  store  the  span  value. 

( 

( 

town 

nsp 

or 

SET 

UP 

To  exit  the  caiibraton  mode. 

*  When  tnempiing  to  Khiev*  0  inA.  aNayt  adjutt  the 
output  to  iitnui  0  5  mA  and  tiowY  decrotM  unlit  tha 
output  iu«t  goes  to  zero  Fun^•r  dsersmsrung  wMI  not 
Chang*  ths  output  currant  (tirce  tha  circut  cannot 
produce  nagativa  cunani)  Put  will  shset  ;he  txuracy  ol 
tha  output  ty  eraatmg  ■  dsad  zona  whara  no  curront 
tlows.  1 
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Section  9  -  Troubleshooting  /  Service 
9.1  Overview 

bitKKVjctlon  lastnancnt  performance  can  be  adversely  affeacd  by  installation  and 

application  problems  as  well  as  hardware  problems.  We  recommend  that 
you  investigate  the  problems  in  the  following  order, 

•  Installation  related  problems 

•  Application  related  problems 

•  Hardware  and  software  related  problems 

and  use  the  information  presented  in  this  section  to  solve  them 

If  a  replacement  of  any  part  is  required,  follow  the  procedures  liste  i  under 

“Parts  Replacement  Procedures” 


WhafakkiMsaadlan?  The  following  topics  are  covered  in  this  section. 


Topic 

See  Page 

9.1 

Ovenriew 

219 

9.2 

Troubleshooting  Aids 

221 

9.3 

Power-up  Tests 

223 

ED 

Status  Tests 

224 

9.5 

Background  Tests 

227 

9.6 

Controlter  Failure  Symptoms 

230 

9.7 

Troubleshooting  Procedures 

231 

9.8 

Parts  Replacement  Procedures 

239 

9.9 

Maintenance 

- — - - - 

252 

Conanued  on  next  page 


9.1  Overview,  continued 


inetMtton  Mated 
prafaiems 


ApptatUonmmad 

ptoOiems 


Hvxfware  and  eoftware 
ratatedproMems 


Read  the  Installation  section  in  this  manual  to  make  sure  the  UDC5000  Itas 
been  properly  installed.  The  installation  section  provides  information  about 
protection  against  electrical  noise,  connecting  external  equipment  to  ^he 
controller,  shielding  and  routing  external  vv-iring. 

System  noise  induced  into  the  controller  will  result  in 
diagnostic  error  messages  recurring.  If  the  diagnostic  eiror  messages  can  be 
cleared,  it  indicates  a  "soft”  failure  and  is  probably  noise  related. 

If  ^em  noise  is  suspeaed,  completely  isolate  the  controller  firom  all  field 
wiring.  Use  calibration  sources  to  simulate  PV  and  check  all  controller 
functions;  ie.  Gain,  Rate,  Reset,  Output,  Alarms,  etc. 


Review  the  ^plication  of  the  controller,  then,  if  necessary,  direct  your 
questions  to  ^e  local  sales  office. 


Use  the  troubleshooting  error  message  prompts  and  controller  failure 
symptoms  lo  identify  typical  failures  which  may  occur  in  Ac  controller.  • 
Follow  the  troubleshooting  procedures  to  correct  Aem. 


Troubleshooting  Aids 


Ortnll  Mfior  HMSsages  An  etror  message  can  occur 

•  at  power-up 

•  during  continuous  background  tests  while  in  nonnal  operation 

•  when  the  Status  Tests  arc  requested 

Table  9-1  lists  all  the  error  mes^ge  prompts  that  you  could  see,  the  reason 
for  the  failure,  and  under  what  test  group  the  prompt  could  appear. 

Refer  to  Tables  9-3  (Power-up),  9-5  (Status),  and  9-6  (Background)  for  the 
particular  test  group  indicated. 


Table  9- 1  Error  Message  Prompts 


Error  Message 
(iOMMrdUptay) 

Reason  tor  Failure 

T«M  Group 

Refer  to  Table 

■ATT LOW 

Low  Battery  Voltage 

Background 

9-6 

CALTEST 

Calibration  test  tailure 

Power-up  or  Status 

9-3 

9-5 

OONFERR 

Low  limit  greater  man  high  limit 
fof  PV,  SP,  Reeet,  or  Output 

Background 

9-6 

CPmST 

Configuralion  data  in  oomrollar 
in  error 

Power-up  or  Stutus 

9-3 

9-5 

EE  FAIL 

Unable  to  write  to  non-volatile 
memory 

Background 

9-6 

FACTEST 

Factory  Calibration  Cyclic 
Redundancy  test 

Status 

9-5 

PAILSF 

ControHer  in  Failsafe 

Powwf^jp, 
Background,  or 
Status 

9-3 

9-6 

9-5 

MP1FAIL 

MP2FAIL 

INP3FAIL 

Two  consecutive  failures  of 
Input  integretion 

Background 

9-6 

MPIRNQ 

MP2Rr<3 

INP3RNQ 

Input  Out  of  Range 

Background 

LOOP7EST 

DMCS  Loopbacic  Test 

Status 

9-5 

NVFAn. 

Unable  to  write  to  RAM  non¬ 
volatile  memory 

Background  or 
Status 

9-6 

9-5 

FVUMnr 

Derived  PV  Out  of  Flange 

Background 

9-6 

RAMTST 

RAM  test  tailed 

Power-up  or  Status 

9-3 

9-5 

RHLO 

RH  Excasstve  Temperature 
depression 

Background 

9-6 

RVUMT 

Retrrote  VariabUt  Out  ol  Range 

Background 

9-6 

8EQERR 

Start  segment  >  ending 
aegmant 

Background 

9-6 

SOOTING 

%Carbon  falls  outside 
•SOOTING  BOUNDARY* 

Background 

9-6 

Continued  on  next  page 
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9.2  Troubleshooting  Aids,  Continued 


OorKrotlarfillue 

sympioniB 


Check  insiaBaiion 


Customer  wppon 


Osiomilning  the 
sotlwvsrevariion 


Other  failures  may  occur  that  deal  with  the  Power,  Output,  or  Alarms.  Refer 
to  the  controller  failure  symptom  in  Tabic  9-7  to  determine  what  is  wrong 
and  the  troubleshooting  procedures  to  use  to  conect  the  problem. 


If  a  sc:  of  syn^ttoms  still  persists,  refer  to  Section  2  -  Installation  and 
ensure  prqw  installation  and  proper  use  of  the  controller  in  the  system. 


Tf  you  cannot  solve  the  problem  using  tlie  troubleshooting  procedures  listed 
in  this  section;  get  die  ni^el  number  and  serial  number  and  software  „ 

version  (see  Table  9-2)  then: 

call  Customer  Support  Phone  Nanber 
USA  1-800423-9883 

Onada  1-800461-0013 

If  it  is  determined  that  a  hardware  problem  exists  and  the  controUer  is  still 
within  the  two  year  warranty,  a  replacement  controller  or  part  will  be 
shipped  with  instr/cdons  for  returning  the  defective  unit 


Table  9-2  lists  the  procedure  for  identifying  the  software  version  number. 


Tatrfc  9-2  Procedure  for  Identifying  the  Software  Version 


S1«P 

Opacatlon 

Prm 

Action 

1 

Select 

STATUS 

© 

Until  you  see: 

UppwOispfaw 

Set  Up  Group 

IcMwrOitptoy 

STATUS 

2 

Read  the 
software 

FUNC 

Until  you  see: 

Upper  0»ptoy 

vereion 

1  f—  Software 

version 

lower  Oiepley  _  N„n**f 

VERSION 

Please  give  this  numbor  to  the  Customer 
Support  person.  It  will  Indicate  which 
version  o1  UDC5000  you  have  and  help 
them  detemnine  a  solution  to  your 
problem. 

9.3  Power-up  Tests 


Whath^sptnsit 

pafweMip 


TMtMum 


When  the  controller  is  powcrcd-up,  three  tests  arc  run  by  the  UDC5000 
software  to  ensure  memory  integrity. 

As  the  tests  are  run,  the  displays  will  appear  as  shown  in  Table  9-3. 
Table  9-3  Power-up  Tests 


leMer  Display 

Upper  Display 

RAM  TEST 

PASSED  or  FAILED 

CONFTEST 

PASSED  or  FAILED 

CAL  TEST 

PASSED  or  FAILED 

If  any  of  these  three  tests  fail.  **FATIi>F*  will  i^)pear  momentarily  in  the 
upper  display,  then  a  display  test  is  run,  after  which  the  controller  will  go 
into  manual  mode  and  you  will  see: 

Upp«rDitpla» 

I  PV  value 

Idwf  Dteplay 

I  pimiSAFE  !  (Winking) 

Refer  to  “  Subsea  n  9.4  -Status  Tests'*  to  determine  which  tests  have 
failed  and  how  to  c  .-itea  them. 
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9.4  Status  Tests 


Mraduction 


How  to  etMCk  tho  status 
lists 


When  required,  the  results  of  these  tests  can  be  checked  to  determine  the 
reason  the  controller  has  gone  to  ‘Tailsafe” 


The  procedure  in  Table  9-4  tells  you  how  to  display  the  results  of  the  status 
tests.  Table  9-5  lists  the  tests,  the  reason  for  the  failure,  and  how  to  correct 
the  problem. 


Table  9-4  Procedure  for  Displaying  the  Status  Tests  Results 


Step 

Operation 

Press 

AeUon 

- 

1 

Select 

STATUS 

Set  Up  Group 

fsiT' 

liL 

Until  you  see; 

upper  OltplAy 

READ 

Uwwr  DUplay 
f  STATUS 

2 

Read  the 
status  tests 
res4jlts 

FUNC 

J 

Until  you  see; 

Upp*r  Oiulay 

NO  or  YES  1  YES  indicates 

^  a  failure 

Lowtf  Disoity 

FAILSF  1 

Successive  presses  Of  the  IRJNC  key 

will  display  the  results  of  the  siatus  tests 

In  the  following  order 

NVTEST 

RAM  TEST 

CFG  TEST 

CAL  TEST 

FACTEST 

LOOPTEST 

Identify  tho  problem  and  correct  the 

failure  as  shown  in  Table  9-5. 

Contimied  on  next  page 
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9.4  Status  Tests,  continued 


Stsita  Tasts  Table  9-5  lists  the  Stauis  tests,  the  reason  for  their  failure,  and  how  to 

correct  the  faUure. 


Table  9-5  Status  Tests 


Tact 

(Lumt 

0(*p*iy) 

Definition 

Upper 

LSsplay 

Reason  for  Failure 

Howto  Ccnect  the  Failure 

FAILSAFE 

FAIi^2 
{Loop  2) 

Failsafe  Fault 

NO 

No  Failure 

YES 

Bur  .out  configured  (or 
none  -^nd  input  (ails. 

-RAk  TEST  failed 
-CO^  -TESl' failed 
-CAL  TEST  (ailed 

1.  Step  through  the  rest  of  the 

STATUS  check  to  identify  the 

pahicular  failure.  Press !  FUNoj 
key  and  then  step  through  an  the 
status  prompts  a  second  time  to 
verify  If  the  particutar  failed  code 
has  tiaared  and  shows  ‘Passed*. 
Also  see  Table  9-6,  Background 
tests. 

■ 

RAM  Test 

PASS 

NO  Failure 

■ 

Unable  to  write  to  RAM 
non-volatile  rnemoty 

1 .  Step  through  the  rest  of  the 

STATUS  check  to  identity  the 
particutar  failure.  Press  Ifunc] 
key. 

RAM  TEST 

RAM  test 

PASS 

No  FSiUre 

RAM  test  passed. 

FAIL 

RAM  Failure 

1 .  Power  cycie  to  see  if  the  error 
dears. 

CONF 

TEST 

Configuration 

Ctiectcsum 

PASS 

No  Failure 

Configuration  checksum  passed. 

FAIL 

Configuration  data  in  the 
cortroller  Is  in  error. 

1.  Step  through  STATUS  tests  -  the 
oontrolkir  will  recalculate  the 
checksum. 

2.  Check  afi  configuration  prompts  for 
accuracy. 

See  Section  3  -  Connguratien. 

CAL  TEST 

WofWng 

CnTibration 

PASS 

No  Failure 

Working  calibration  checksum 
passed. 

FAIL 

The  working  calibration 
constants  in  the 
controller  are  in  error. 

1 .  If  the  controller  has  not  been  field 
catbrated,  see  Section  3  • 
Configuration  and  change  the 

Input  to  a  Afferent  h-pe.  Enter  K, 
loop  through  the  status  tests,  then 
return  the  Input  type  to  the  original 
one. 

2.  If  the  controller  has  been  field 
calbr.ite>i,  recafibrate  the 
controller. 

Table  9-5  consimuid  on  next  page 
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9.4  StdtUS  Tests,  continued 


Stmus  7Mt,  oominuKi 


Tr>jlc  9-5  Status  Tests,  continued 


Tost 

DsflnIUon 

Uppw- 

Reason  tor  Failure 

Howto  Correct  the  Failure 

FACTTEST 

Factory 

calibration 

test 

PASS 

No  Failure 

Factory  calibration  cyclic  redundancy 
test  passed 

FAIL 

Factor  set  input 
constants  have  been 
changed  due  to  the 
change  in  input  type. 

1.  Cycle  through  Status  to  clear  the 
error. 

2.  Check  the  caEbration.  Make  sure  0 
and  1 00%  are  correct  values. 

3.  Recalibrate  it  step  1  is 
unsatisfactory.  Refer  to  Section  7- 
input  Calibration. 

LOCPTE.ST 

DMCS 

Loopback 

Test 

PASS 

No  Failure 

Loopback  Test  passed. 

FAIL  * 

Unable  to  communicate 
with  the  controller 
through  DMCS 

1 .  Check  to  see  If  the  DMCS  board 

•  is  installed  properly 

•  Jumpers  are  In  W1  and  W2 

Poeition 

•  transiormer  cable  Is  connected  at 

J10 

2.  Check  the  rear  terminal  wiring.  See 
Section  2  •  Installation  tor  terminal 
designations. 
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9.5  Background  Tests 


The  UDC5000  performs  on-going  background  tests  to  verify  data  and 
memoty  integrity.  If  there  is  a  malfunction,  an  error  message  will  be 
displayed  (blinking)  in  the  lower  displ  ay; 


In  the  case  of  more  than  one  simultaneous  malfunction,  only  the  one  with 
the  highest  priority  will  j^pear  in  the  lower  display.  Table  9-6  lists  these 
background  tests,  the  reason  for  their  failure,  and  how  to  correct  the 
problem. 


Table  9-6  Back  ground  Tests 


Lower  Display 

Reason  for  Failure 

How  to  Comet  the  Problem 

BATTLOW 

Low  Battery  Voltage 

Battery  Voltage  has  fallen  below 
2.l25Vdc. 

1.  Replace  the  battery. 

EE  FAS. 

Unable  to  write  to  non-volatile  memory. 
Anytime  you  change  a  parameter  and  it 
is  not  accepted,  you  %vili  see  EE  FAIL. 

1.  Check  the  accuracy  of  the  parameter  and  re¬ 
enter. 

2.  Try  to  change  something  in  configuration. 

3.  Run  through  STATUS  tests  to  re-wrtte  to 
EEPROM. 

NVFAIL 

Unable  to  write  to  RAM  non- volatile 
memory. 

1.  Check  the  accuracy  of  the  parameter  ar>d  re¬ 
enter. 

FAILSAFE 

This  error  message  shows  whenever 
ttie  controller  goes  into  a  failsafe  mode 
of  operation.  This  will  happen  if: 

•  RAM  iMt  failed 

•  Configuration  test  failed 

•  Caibrafion  test  failed 

•  Factoty  CaHbraSon 

Checksum  test  tailed 

1.  Run  through  STATUS  check  to  determine  the 
reason  tor  the  failure. 

2.  Press  the  ( SET  UP  key  until  STATUS 
appears  in  the  lower  display. 

3.  Press  the  FUNCi  key  to  see  what  tests  pass 
or  tail,  then  mn  through  the  STATUS  codes  a 
second  time  to  see  If  the  error  cleared. 

4.  Correct  according  to  the  recommenefations 
given  in  Table  9-5. 

MP1FAIL 

MP2FA1L 

Two  consecutive  failures  of  input 
irrtegration.  i.e.,  cannot  make  analog  to 
digital  conversion. 

1.  Make  sure  the  Input  configuration  and  wiring  is 
correct. 

2.  Make  suie  the  cold  junction  resistor  is 
attached  to  the  rear  terminals  for 
thermocouple  ranges. 

3.  Check  tor  gross  over-ranging. 

4.  Replace  the  cold  junction  resistor. 

INP3FAIL 

Two  consecutive  failures  of  input  3 
integration.  i.e.,  cannot  make  analog  to 
digital  conversion. 

1.  Make  sure  the  actuation  is  cortfigured 
correctly.  See  Section  3  •  Configuraiion. 

2.  Make  sure  the  Input  configuration  and  wirfrtg  is 
correct. 

3.  Make  sure  the  62.5  ohm  resistor  Is  attached  to 
the  rear  terminals  for  input  3  range  of 

4-20mA. 

4.  Check  for  gross  over-ranging. 

Table  9-6  coruinued  on  next  page 
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9.5  Background  Tests,  continued 


Table  Background  Tests*  continued 


Lower  Di^iiay 

Resion  for  Failure 

How  to  Correct  the  Problem 

CONFERR 

•  PV  low  limil  is>PV  high  fmrt 

•  SP  bw  (imft  is  >  SP  high  Imit 

•  Reset  tow  Irrtt  is  >  Reset  high  Itril 

•  Output  tow  Orirt  >  Output  high  limit 

•  Confict  between  the  Remote  Mode 
cwhches  and  the  input  Aigorithm 
eeleciion. 

1.  Check  tne  configuration  tor  each  item  and 
reconfigure  if  necessary. 

MP1RNG 

MP2RNQ 

I1P3RNG 

input  out  of  range.  The  process  input 
is  outside  the  range  imits. 

Input  3-  The  remote  ir^ul  is  outside 
the  range  imits  tor  4  to  20  mA  or  1  to  5 
Volts  dc. 

ATTENTION  ^  range  gfle< 
outside  the  range  tmfts,  the  corttrolier 
will  switch  to  Manual  and  the 
configured  Fell&ale  output  value. 

1.  Make  sure  the  range  and  actuation  are 
configured  properly. 

2.  Check  the  input  source. 

3.  If  the  controller  has  not  been  field  calibrated, 
see  Section  3  *  Configuration  and  change  the 
input  to  a  efifferent  type.  Enter  it,  loop  through 
the  status  tests,  then  return  the  input  type  to 
the  original  one. 

4.  If  the  controller  has  been  field  calibrated, 
recalibrate  the  controller. 

PVUMTT 

A.  PV  out  of  range. 

PV-INP1 +INP1  BIAS 

B.  Second  input  algorithm 
selection  (for  eraniple;  Carbon 
Potential)  does  not  permit  Remote 
Switching  parameter  selection  of 
PVlN2or  PV1N3. 

Ai.  Make  sure  the  input  signal  is  correct. 

A2.  Make  sure  the  Bias  setting  is  oonect 

A3.  Recheck  the  caribration.  Use  Bias  of  0.0 

Bl.  Reconfigure  the  second  Input  algortthm. 

RHLO 

RH  Excessive  Temperature 

Depression  when  catouiaied  %RH  is 
less  than  0%. 

1.  Make  sure  the  range  and  actuation  are 
configured  prope^. 

2.  Check  the  input  source. 

3.11  the  controller  has  not  been  field  caibrated,  { 
see  Section  3  •  Configuration  and  change  the  ; 
trput  to  a  (ftferent  tvpe.  Enter  It,  loop  through 
the  status  tests,  then  return  the  input  type  to 
the  original  one. 

4.  If  the  controller  has  been  field  calibrated, 
recalibrate  the  controller. 

RVUfOT 

The  result  of  the  formula  shown  below 
is  beyond  the  range  of  the  remote 
varlatiie. 

RV  -  {INP2  X  RATIO)  +  BIAS 

1.  Make  sure  the  input  signal  is  correct. 

Z  Make  sure  the  Ratio  and  Bias  settings  are 
correct. 

3.  Recheck  the  cafibratton.  Use  e  Ratio  of  1 .0  and 
a  Bias  of  0.0. 

Continued  on  next  poge 
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9.5  Background  Tests,  continued 


Table  9*6  Background  Tests,  continued 


L0WV  Display 

RaaaonforFaUum 

How  to  Corract  the  Problem 

SEGERR 

The  start  segment  number  is  greater 
than  the  ending  segment  number. 

1.  Reconfigure  -  make  start  segment  number 
less  than  end  segment  number.. 

SOOTING 

Percer^t  Carbon  falls  outside 
•SOOTING  BOUNOnr. 

i 

1 

1.  Make  sure  the  range  and  astuart'on  are 
configured  properly. 

2.  Check  the  input  source. 

3.  K  the  controller  has  not  been  field  calibrated, 
see  Section  3  -  Configuration  and  change  the 
input  to  a  dfferent  type.  Enter  it,  loop  through 
the  status  tests,  then  return  the  input  type  to 
the  oitginal  one 

4.  It  the  controller  has  been  field  caSbraied,  | 

1  recalibrate  the  controller. 
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9.6  Controller  Failure  Symptoms 


Introduction  In  addition  to  the  error  message  prompts,  there  arc  failure  symptoms  that 

cas  be  identified  by  noting  how  the  controller  displays  and  indicators  are 
reacting. 


Symptomt  Compare  your  symptoms  'wth  l*iosc  shown  in  Table  9-7  and  refer  to  the 

troubiesliooiing  procedure  indicated  to  correct  the  problem. 


Table  9-7  Controller  Failure  Symptoms 


Upper 

Dia^ 

Lower 

Display 

Micaton 

Controller 

Output 

Probable  Cau« 

TfOuNe- 

•hoodng 

Procedure 

Blank 

Blank 

Off 

None 

Power  Failure 

1 

OK 

OK 

Cut  tent 
Propoftional 
Output 

2 

OK 

Displayed 

Output 

t&tagrees 

OK 

Controller 

Output 

disagrees 

Tlrr-'/Rolay) 

Propoftional 

Output 

3 

OK 

with  Controller 
Output 

OK 

with  Displayed 
Output 

Position 

Proponional 

Output 

4 

OK 

OK 

CuiTont/Time 

Proportional 

Output 

S 

OK 

OK 

UK 

Ejtiemal  Atvm 
function  does 
not  operate 
properly 

Malfunction  In 
alarm  output 

6 

Display  does  not  function  when  a  key  is  pressed 

Keyboard 

Matfunction 

7 

Controller  fails  lo  go  into  *Slave’  operation  during  communications 

Commute  cations 
Faikire 

8 

Othorsymptums  If  a  set  of  symptoms  or  prompts  other  than  the  one  you  staned  with  appean 

while  troubleshooting,  re-evaJuaie  the  symptoms,  llus  may  lead  to  a 
diHerent  troubleshocang  procedure. 

If  the  symptom  rtiU  persists,  refer  tc  the  installanon  section  in  this  manual 
to  emonre  proper  installation  and  proper  use  of  the  controller  in  your  system. 


230 


UOC5000  Universal  Digital  Controller  Product  Manual 


9/94 


9J  Troubleshooting  Procedures 


kitiDdueiion 


Equipment  needed 


Procedure  #1 


troubleshcx>ting  procedures  are  listed  in  numerical  order  as  they  appear 
in  Table  9-7.  Each  procedure  lists  what  to  do  if  you  have  that  particular 
failure  and  how  to  do  it  or  wha..  to  find  the  data  needed  to  accomplish  the 
task. 


You  will  need  the  following  equipment  in  order  to  troubleshoot  the 
symptoms  listed  in  the  tables  that  follow; 

*  DC  MiUiammeter  -  mAdc 

♦  Calibration  sources  -  T/c,  mV,  Volt,  etc. 

•  VoltmKer 


Table  9-8  explains  how  to  troubleshoot  power  failure  symptoms. 


Table  9-8  Troubleshooting  Power  Failure  Symptoms 


Step 

Whdtodo 

Howtodol 

1 

Check  the  AC  ine  voltage. 

Use  a  VoBmeter  to  measure  the 

AC  voltage  across  terminals  Li 
and  L2  on  the  rear  termtnat  panel 
of  the  oorArolier. 

Check  the  earth  ground 
connection. 

2 

Make  sure  the  chassis  plugs  into 
the  rear  of  the  case  property. 

Withdraw  the  chassis  and  v^siiaRy 
inspect  the  main  printed  wiring 
board  and  the  inside  of  the  cise. 

3 

Check  the  Voltage  selection. 

See  it  the  Power  Select  Jumper 
on  the  main  printed  wiring  board  is 
in  the  proper  position  for  the 

VoBage  being  used. 

Refer  to  Section  2  -  installation. 

4 

Check  the  system  for  Brown¬ 
outs.  heavy  load  switching,  etc.; 
and  conformance  to  instaiiation 
instructions. 

Refer  to  Section  2  -  hstaliabon. 

Cpndmud  on  nee  page 
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9.7  Troubleshooting  Procedures,  contir.ued 


Proc*<kirt«2 


Tabic  9-9  explains  how  to  troubleshoot  Currcct  Proportional  Output  failure 
symptoms. 


Table  9-9  Troubleshooting  Cunent  Projionional  Ouqtat  Failure 


Step 

Whaltodo  Howrtodol 

1 

Make  sure  tne  controller  is 
configured  tor  Currant  output 

Make  Set  Up  group  prompt  ’OUT 
ALG’.  Functon  promot  'OUT 

ALG*  -  ee  ection  •CURRENT 

Refer  to  Seettan  3  -  Certfiguriton. 

2 

Check  the  field  winng. 

Output  impedance  must  be  less 
than  orecpalto  1CCQ  Ohrrts.  | 

3 

Make  sure  all  the  configurabie 
tuning  constants.  ImUs.  and 
configuration  data  stored  in  the 
controller  are  correa. 
Reconfigure,  if  necessary. 

Refer  to  Secfdn  3  -  Conf>guraion 
to  check  al  this  data  and  how  ro 
raconfigjre. 

) 

4 

Check  the  ourpuf. 

Press  the  LOWR  DiSP  key  until 

you  tea  OUT  in  the  Lower  Display. 
Change  the  output  from  0  to 

100%  (4-20  fitA). 

Use  a  DC  rTtfjatTvneier  at  the  roar 
terminais  to  vadfy  the  output. 
4>20mA  output  correspondr.  to  an 
output  of  0  to  100%. 

S 

Recalipraie  the  Current 
Proportional  Output. 

Refer  to  Section  B  -  Output 
CaibraDonlQr6t\aM 

Comtmri  on  meapage 
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9.7  Troubleshooting  Procedures,  continued 


ProooduretS 


Table  9-10  explains  how  to  troubleshoot  Time  Proportional  Relay  Output(s) 
failure. 


Table  9- 10  Troubleshooting  Time  Proportional  Relay  Outpui(s)  Failure 


Step 

What  .0  do 

How  to  dot 

1 

Make  sure  the  controller  is 
configured  for  Time  Proportional 
or  Time  Proportional  Duplex 
output. 

. 

Make  Set  Up  group  prompt  ’OUT 
ALG".  Function  prompt  'OUT 

AL6*  -  selection  is 

TiMET  or 

TIMED 

wNchever  is  required. 

Refer  to  Section  3  -  Configuration. 

2 

Check  the  field  wiring. 

See  Section  2-  Installation  tor 
wiling  diagrams. 

3 

Make  sure  all  the  configurable 
tuning  constants,  limits,  and 
configuration  data  stored  in  the 
controller  are  correct. 
Reconfigure,  if  necessary. 

Refer  to  Section  3-  Configuration 
tc  check  all  this  data  and  how  to 
reconfigure. 

4 

Check  that  the  applicable  output 
relay  actuates  properly  per  the 
controller  output  value. 

•  Vary  the  setpoint  around  the  PV. 
Listen  for  the  click  of  the  reia>  as 
the  setpoint  moves  in  either 
(Erection.  Observe  OUTI  or  2 
light  on  the  operator  interface. 

5 

Check  the  Output  (control)  relay 
contact  selection. 

*  Refer  to  Section  2  •  Installation 
for  Relay  contact  Information. 

Continued  on  nen  page 
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PfOO«fur»«4 


Tabic  9-11  explains  how  to  troubleshoot  Time/Current  or  Currcnt/Tiinc 
Proportional  Relay  Output(s)  failure. 


Table  9-11  Troubleshoodn  g  Tune/Current  or  Cinrent/Time  Proportional 
Relay  Output(s)  Failure 


Step 

What  to  do 

Hmvtodol 

1 

Make  sure  the  controller  is 
configured  tor  TSme/Current  or 
Current/Time  Proportional 
output. 

Make  Set  Up  group  prompt  'OUT 
ALG'.  Funebon  prorript  'OUT 

ALG*  •  selection  is 
'CUHTT  Of 

•ncuR 

whiciMver  is  required. 

Refer  to  Section  3  -  Configuration. 

2 

Make  sure  aO  the  configurable 
tuning  constants,  limits,  and 
configuration  data  stored  in  the 
controller  are  conect. 
Reconfigure,  If  necessary. 

Refer  to  Section  3-  Configuration 
to  check  Bl  this  data  and  how  to 
reconfigure. 

3 

Check  that  the  applicable  output 
relay  actuates  property  per  the 
controller  output  value. 

•  Vary  the  setpoint  around  the  PV. 
Listen  tor  the  dick  of  the  relay  as 
the  setpoint  moves  in  either 
direction.  Observe  OUTI  or  2 
light  on  the  operator  interface. 

4 

Check  the  Output  (oomrol)  relay 
contact  selection. 

•  Refer  to  Section  2  •  instaVation 
for  Relay  contact  Iriformalion. 

6 

Check  the  Cunrent  Proportional 
Output. 

•  Put  the  controller  into  manual 
mode  and  vary  the  output  from  0 
to100%(4>20mA).  Use  a  DC 
mOlammeter  at  the  rear  temvnais 
to  verify  the  output. 

6 

Recalibrate  the  controller. 

Refer  to  SecSon  8  -  Output 
Castration  for  details. 

Condmed  on  nai  page 


9.7  Troubleshooting  Procedures,  continued 


Piocedur*  #5  Table  9-12  explains  how  to  troubleshoot  Position  Proportional  Relay 

Ouq}ut(s)  failure. 


Table  9-12  Troubleshooting  Time/Current  oi  Current/Time  Proportional 

Relay  Outputs)  Failure 


Step 

What  to  do 

How  to  do  1 

1 

Make  sure  that  the  Position 
Proportional  printed  wiring  hoard 
is  installed  properly. 

>  Pull  the  chassis  trom  the  case 
and  visually  inspect  the  board. 

See  Section  10  •  Paris  List  for 
location. 

2 

Make  sure  the  controller  is 
configured  for  Position 
Proportional  output. 

Make  Set  Up  group  prompt  'OUT 
ALG*.  Function  prompt  'OUT 

ALQ*  -  selection  ‘POSITN* 

Refer  to  Section  3  -  Configuration. 

3 

Check  the  field  wiring. 

See  Section  2  •  tnstalia^on  for 
wiring  diagrams. 

4 

Check  the  Output. 

•  Put  the  controller  into  manual 
mode  and  vary  the  output  from  0 
to  100% . 

S 

Check  whether:'  3  rnolor  drives 
in  both  directions.  If  the  motor 
drives  in  one  direction,  check 
the  slidewire.  If  the  motor  does 
not  drive  in  either  Erection, 
check  the  motor. 

■Refer  to  the  Position  Proportional 
Caibration  procedure  in  Section 
e  -  Output  CalibfaSon  for  motor 
sid&wire  calibration. 

•Refer  to  the  motor  instructions. 

6 

Check  the  Voltage  output  to  the 
slidewire. 

•  Should  equal  1.34  to  1.04  Volts. 
See  Section  2  •  Inrtaltation  for 
tanninal  designations.  The 
feedback  slidewire  output  voltage 
must  vary  with  the  valve  position. 

If  not,  recalibrate  using  'AUTO” 
mode  and  check  again. 

7 

Make  sure  that  the  output  relays 
are  actuating  property.  It  they 
are  not,  check  the  field  wiring 
then  go  to  step  €.  if  they  are,  go 
to  step  8. 

•  Place  the  controller  Into  m^  nual 
mode.  Vary  the  output  abova  and 
below  the  present  value.  Listen 
for  the  click  of  the  relays.  One 
relay  should  click  when  the 
output  Is  moved  higher,  and  the 
other  should  click  when  the 
output  is  moved  lower  than  the 
present  setting.  Observe  OUT  1 
and  2  on  the  operator  Interface. 

8 

Check  the  Output  (control)  relay 
contact  selection. 

•  Refer  to  Section  2  -  instatiation  for 
Relay  contact  information. 

9 

Replace  the  Position 

Proportional  printed  wiring  board 

•  Refer  to  the  'Replacement 
Procedures*  in  this  section. 

10 

Recalibrate  the  controller, 

Refer  to  Section  8  -  Output 
Calibration  lot  details. 

Continued  on  next  page 


9.7  Troubleshooting  Procedures,  continued 


Procedure  «6 


Table  9-13  explains  how  to  troublesl.oot  Alarm  Relay  Output(s)  failure. 


Table  9- 1 3  Troubleshooting  Alarm  Relay  Output(s)  Failure 


Step 

What  to  do 

Howrtodol 

1 

Check  the  alarm  configuration 
data.  If  It  is  correct,  check  the 
field  wiring. 

Reconfigure  If  necessary. 

Refer  to  Section  3  -  Configuration 
for  details. 

2 

Check  that  the  appScabte  alarm 
relay  actuates  property,  it 
depends  on  what  you  have  set 
at  “ALARMS"  group  prompt 
“AxSxTYPE*. 

if  K  does,  check  the  field  wiring. 

If  the  alarm  type  is  set  for  PV,  place 
the  controller  in  manual  mode. 

Vary  the  input  to  raise  and  lower 
the  PV  around  the  setpoint. 

Note  that  the  proper  annunciators 
flash. 

It  the  alarm  is  set  for  OUTPUT,  put 
the  controller  Into  manual  mode. 
Raise  or  lower  the  output  above  or 
below  the  value  you  have  set  as 
the  alarm  seipoint. 

Note  that  the  proper  am^undators 
flash. 

Check  for  proper  continuity  whan 
the  alarm  actuates. 

3 

Check  the  Output  (alarm)  relay 
contact  selection. 

•  Refer  to  Section  2  -  installation 
for  Alarm  relay  contact 
information. 

CoHtimied  on  next  page 


9.7  Troubleshooting  Procedures,  continued 


Procedutel? 


Table  9-14  explains  how  to  troubleshoot  a  Keyboard  failure. 


Table  9-14  Troubleshooting  a  Keyboard  Failure 


Step 

WtQttodo 

How  to  dot 

1 

Make  sure  the  keyboard  is 
connected  property  to  the 

Disp'ay  board. 

Withdraw  the  chassis  from  the 
case  and  visually  inspect  the 
connection. 

2 

Corrtrslier Keyboard  maybe 
•LOCKED  OUT  via  the  security 
code. 

Use  your  4  digit  security  code 
number  to  change  the  lockout 
level.  Refer  to  Section  3  - 
Configuration. 

ATTENTION  ii«ing»iOOO'asa 

security  code  number  will  ovenide 
the  4-<^  code  previously 
entered. 

3 

Run  the  keyboard  test. 

Press  the  SET  UP  key  and  hold 

In,  then  press  the  FUNC|keyat 
the  sanrie  time.  The  oontroller  will 
njn  a  display  test.  Then  you  wilt 
see: 

Upper  Oitptoy 

ncYs  1 

LaMrPwptoy 
[try  All  1 

Press  each  key.  If  It  works,  the  key 
name  will  appear  in  the  lower 
di^lay. 

4 

Replace  the  Keyboard  if  any 
keys  are  shotted  out. 

Refer  to  ‘Parts  Reptacement 
Procedure^  in  this  section. 

Ccmiinued  on  next  page 
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9.7  Troubleshooting  Procedures,  continued 


Procedure  #8 


Table  9-15  explains  how  to  troubleshoot  a  Communications  failure. 


Table  9-15  Troubleshootinga  Communications  Failure 


Step 

What  to  do 

How  to  dot 

1 

Check  the  field  wiring  and 
tennination  resistor. 

Depending  on  the  protocol  used, 
refer  to  the  proper 

Communications  Manual 

Installation  Section. 

2 

Make  sure  the  Communications 
Printed  Wiring  Board  is  installed 
property  in  the  controller. 

Withdraw  the  chassis  from  the 
case  and  in^iectthe  board.  See 
the  exploded  view  (Rguro  10-1) 
for  location  of  the  board.  Return 
the  chassis  to  the  case. 

3 

Detemine  if  the 

Communications  board  is  faulty 
by  running  a 

LOCAL  LOOPBACK  TEST. 

If  the  test  fails,  replace  the 
board. 

Run  the  Local  Loopback  Test. 

Press  SETUP  until  you  see: 

Upp*rD»play 

I  SETUP  I 

Lower  DiMay 

rsoi  I 

Press  RJNC  until  you  see; 

UpporOitpUy 

roisSS  I 

|jOw«rDli(loy 
lUXPBACK  I 

Press  ^  ,  you  will  see: 

UpporOoplay 
r&iabW  1 

lowtrCicolBy 
luXVBACK  1 

The  test  wiB  tun  until  the  operator 
disables  it  here. 
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9.8  Parts  Replacement  Procedures 


mboduetlon  These  procedures  tell  you  bow  to  access  and  replace  the  following  printed 

wiring  boards  in  your  controller. 

•  Keyboard  and/or  Display  Board 

•  Parts  on  the  Controller  Board 
-Battery 

-PROM 
-  Control  Relays 

•  Auxiliary  Output/Remote  Mode  Switching  Qpdon  Board 

•  Second  Input  Board 

•  Communications  Option  Board 

•  Controller  Board 

•  Tran.smittcr  Power  Board 

Figure  9-1  shows  you  how  to  remove  the  chassis  from  the  case. 

Figure  9-2  identifies  all  the  Printed  Wiring  Boards  and  parts  necessary  to 
facilitate  removing  and  replacing  the  Parts  listed  above. 


Equipment  nMdod  To  accomplish  the  procedures  that  follow,  you  will  need  the  follovnng 

equipment: 

•  Phillips  Head  Screwdriver 

•  Rat  Bladed  Screwdriver 

•  Small  Pliers 


Continued  on  naa  page 
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9.8  Parts  Replacement  Procedures,  continued 


Howionmovtth* 
ctauis  tnd  controller 
bnrd 


Refer  to  Figure  9-1  for  steps  and  follow  the  procedure  listed  in  Table  9-16. 


Table  9-16  How  to  Remove  the  Chassis  and  Controller  Board 
Step _ Action 

1  Pun  down  the  front  door  and  loosen  the  screw. 

2  Grasp  the  bezel  and  pulUhe  chassis  out  of  the  case. 

3  Spread  the  top  and  bottom  chassis  tnoulding  guide  railings  to 
dhilodge  the  controller  board  notches  from  their  locks. 

4.  Pull  on  the  controller  board  and  slide  it  out.  The  boa  rd  will  unplug 
from  the  display  board. 


Figure  9- 1  Chassis  and  Controller  Board  Removal 


Continued  an  nea  page 


240 


UDC5000  Universal  Digital  Coniroiier  Product  Manual 


9/94 


9.8  Parts  Replacement  Procedures,  continued 


Pyts  end  printed  wWng  Figure  9*2  identifies  all  the  Parts  and  Printed  Wiring  boards  located  on  the 
board  Identincation  Controller  Printed  Wiring  Board. 


Hgure  9-2  Controller  Parts  and  Printed  Wiring  Boards  Identification 


9/94 
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9.8  Parts  Replacement  Procedures,  continued 


Howtoriplaoethe 
B«tt<Hy,FROSi^or 
Ooftroi  Reilays 


Refer  to  Figtire  9-2  for  parts  location  and  follow  the  procedures  in 
Table  9-17  to  replace  the  Battery,  PROM,  or  Control  Relays. 

Table  9-17  Battery,  PROM,  or  Control  Relay  Rcplaccnient  Procedures 


Step 

Action 

1 

Remove  the  chassis  from  the  case  as  shown  in  Rgure  9-1 . 

2 

Remove  the  controller  board  trom  the  chassis  as  shown  in  Rgure  9-1 . 

3 

Disassemble  the  controller  board  from  the  thermal  barher  and  'ay  the 
board  out  on  a  static  tree  tiat  surface. 

BATTERY 

1 

Unsolder  the  old  battery  and  solder  the  new  battery  into  place. 

ATTEKTION  m  ynnhavp  Rptpnlnt  Pmijramming  option 
reconfigure  the  parameters  (See  Section  6  -  Setpoint  Ramp/Soak 
Programming). 

PROM 

1 

Remove  the  Auxiliary  OutpuVRemote  mode  switching  option  board. 
Refer  to  Figure  9-2  for  location  and  Table  9-18  for  procedure. 

2 

Replace  the  PROM.  Make  sure  the  PROM  is  oriented  properly. 

3 

Replace  the  Auxiliary  Output/Rerrwte  Mode  Switching  option  board. 

CONTROL  RELAYS 

1 

Push  the  clip  off  the  control  relay  and  pull  the  relay  out  of  the  socket. 

2 

Install  the  new  relay  and  replace  the  cfip. 

CcHttmed  on  rua  page 
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9.8  Paris  Replacement  Procedures,  continued 


Howtorapiaoette 
aniuary  outpuitemoi* 

mode  awKehins  option 

«-  -  — ■ 

DQbCI 


Refer  to  Rgurc  9*2  for  pans  location  and  follow  the  procedures  in 
Table  9-18  to  replace  the  Auxiliary  Ouiput/Remote  Mode  Switching  Option 
board. 


Table  9-18  Auxiliary  Outpui/Remote  Mode  Switching  Option  board 
Replacement  Procedures 


Step 

Action 

1 

Remove  the  cable  if  present  at  J12  on  the  option  beard. 

2 

Remove  the  two  screws  on  the  other  side  of  the  controller  board  that 
hold  the  option  board  in  place  and  pull  the  board  up. 

3 

Make  sure  jumpers  W1,  W2,  W3,  W4,  and  W5  are  in  the  same  position 
as  on  the  old  board. 

Install  W3.  W4.  W5  tor  Remote  Mode  S^^ching  or  Auxiliary 
Output  and  Remote  mode  Switching 

Install  W1 .  W2  tor  Auxiliary  Output  or  AuxISary  Output  and 
Remote  Mode  Switching 

ATTENTION  DOhmin*taI!for  Aux«ary0ui|x«,BBmat6 
Mode  Switching,  and  Communications  (Ueettte  Cable  to 

J12) 

Install  W3  and  RMS  cable  tor  Communications  and  Remote 
Mode  Switching. 

4 

Install  the  new  option  board  using  the  same  screws. 

S 

Reattach  connector  J12  if  present. 

Cmmmued  on  next  page 
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9.8  Parts 


Howto  raplaoe  the 

csmmunicsiions  option 
boartL 


Replacement  Procedures,  Continued 


Refer  to  Rfure  9-2  for  oarts  location  and  foUn-A'  the  procedures  in 
Tab.e  9-19  to  replace  tht  Communications  Opt  on  board. 


Table  9-19  Comnrjnications  Option  board  ks-placetncnt  Procedures 


Stop 

Aaion 

1 

Remove  the  tvo  screws  on  the  other  side  of  the  controller  board  that 
hold  the  Commun:cation3  Opticn  beard  in  pl;ic«  and  pull  the  board 
up. 

2 

Position  jurnpers  Wi  and  W2  in  the  same  position  as  the  old  board. 
Install  Wl  and  W2  lor  Communication  and  AuxUary  Output 
Option  or  NO  option.  j 

3  Inslat  the  new  Comrnunicaiions  Ixard  using  trie  same  screws.  j 

Conamtd  on  nca  page 
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9.8  Parts  Replacement  Procedures,  Continued 


Hofwtoreplaa  the  Refer  to  Figure  9*2  for  pans  location  and  follow  the  procedures  in 
Moond  input  board  Table  9-20  to  replace  the  Second  Input  board. 


Table  9*20  Second  Input  board  Replacement  Procedures 


1  step 

Action 

1 

Remove  the  two  screws  on  the  other  side  of  the  controller  board  that 
hold  the  second  input  board  in  place,  and  pull  the  board  up. 

2 

Position  W1/W2  jumper  the  same  as  on  the  old  board; 

W2  position  lor  Carbon  Potential 

W1  position  lor  a// other  se.'ecf.'ons 

3 

Install  the  new  second  input  board  using  the  same  screws. 

4 

Factory  caibration  cortsrants  will  be  approximate.  ChecA  the 
calibration,  tt  inoonect,  recalibrate. 

CoHtumed  on  next  page 
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9.8  Parts  Replacement  Procedures,  continued 


Howtorapianthe 
ooneoiier  prtntsd  wbinji 
board 


To  replace  the  Controller  printed  viiring  board  follow  the  procedure  listed  in 
Table  9-21.  Figure  9-3  shows  ail  the  Jumpen  and  their  locations. 


Table  9-21 

Controller  Board  Replacement  Procedure 

Step 

Action 

1 

Remove  the  cnassis  from  the  case  as  shosvn  in  Figure  9-1 . 

2 

Remove  the  oontroier  txard  from  the  chassis  as  thown  in 

Figure  9-1. 

3 

Disassemble  the  oorttroUer  board  from  the  therma!  barrier  and  lay 
the  board  out  on  a  static  tree  flat  surface. 

4 

Remove  an  the  opCon  boards  as  shown  in  Table  9-18. 9-i9.  arxl  9- 
20.  Make  sure  an  the  jurrpers  are  in  the  same  pos'tion  as  on  the 
ohginat  confroler  board  Refer  to  Figure  9-3  for  jurr^r  locations. 

S 

1,  .stall  the  option  boards  removed  from  ihe  old  board  onto  the  new 
controller  board. 

6 

Reassemble  the  neat  shield  to  the  controller  board.  i 

7 

Slide  the  oomrot  er  board  into  the  chassis  guide  molding  and  push 
Into  place 

t 

Return  the  chassis  to  the  case  and  tighten  the  screw. 

Cenbnued  on  next  fxagt 
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9.8  Parts  Replacement  Procedures,  continued 


How  to  replace  the  Figure  9-3  shows  the  location  of  the  Jumper  locations  on  the  controller 

oontfolier  pdnied  wiring  board 

board 


Figure  9-3  Controller  Board  Jumper  Locations 


Dual  Jumper  Plug  for  Input  1  and  Input  2 
and  Third  input  Seloctof  Jumper 


lnp«it  3  Maetof  Jumptr 
W201/W202 

Pocilian  201  •  No  Third  Input 
rK)Uir*d  for  Posit  on 
Proportonitl  Outtut* 

PoUton  aor  -  Third  Input 
Soloetod 

*  Poiltonol  PraportenM  Ousui  »id 
Third  tuut  tra  inuutli)r  •xciu»«« 


Wpul  3  Jumpor  W304W30S 
T/C  A  RTO  •  Jumpor  ProMnt 
Traromroor  Powor  •  No  Jumpor 
No  Input  3  •  No  jumpor 
Al  Omor  Modoli  •  No  Jumpor 


(npul  1  Jumpor  W3n6/W307 
T/C  a  RTO  •  Jumpor  Pro  torn 
Triromidor  Powtr  -  No  Jumpor 
AD  Odtor  Modou  •  No  Jumpor 


Plug  P12  Power  Selector 


Control  Relay  Contact  Salector  Aiaim  Relay  Contact  Selector 


Continued  on  next  page 


9.8  Parts  Replacement  Procedures,  continued 


HofwtorepiKstho 
tnnsnittarpoiwer 
printed  wdrtngboattt 


To  replace  the  Transmitter  Power  printed  wiring  board,  refer  to  Rguix-  '^-4 
for  Jumper  locations  and  follow  the  procedure  listed  in  Tabic  9*22. 


Table  9-22  Transmitter  Printed  Wiring  Board  Replacement  Procedure 


Step 

Action 

1 

Remove  ttie  chassis  from  the  case  as  shown  in  Figure  9-1 . 

2 

Place  the  chassis  on  a  clean,  state-tree  work  surtace,  right  side 
down.  The  Transmitter  power  board  plugs  into  the  controller  board 
at  the  rear. 

3 

Configure  the  new  Transmitter  Power  boand  to  provide  power  to 
the  particular  Input  circuit  that  you  interxt  to  use.  Install  the  cowbell 
jum^rs  across  the  appropriate  pins  on  the  new  power  bower  board 
to  match  the  jumpers  on  the  old  board.  Refer  to  Figure  9-6  for 
location  of  jumpers. 

TRANSMITTER  JUMPER 

POWER  POSITIONS 

Input  1  only  W3andW4 

In^  2  or  Input  3  Wt  and  W2 

Input  1,2.  and  3  W1,W2.W3,W4 

Disable  inputs  Remove  an  jumpers 

4 

Remove  the  old  transmitter  power  board  from  connector  J6  at  the 
rear  of  the  rtghl-hand  portion  of  the  oorerolief  board  and  insert  the 
new  one.  Make  sure  the  new  board  snaps  into  place. 

5 

Locate  and  check  the  two  dual  jumper  positions  Idertitied  as 
W206/W207  and  W204/W205.  at  the  rear  of  ti'e  right-hand  portton 
ol  the  controller  boa'd.  The  jumpers  are  corre(.1ly  positioned  when 
the  white  lines  are  vertical.  Figure  9-6  for  preper  position. 

6 

Locate  and  check  the  jumper  for  Input  3  setectior  identified  as 
W201/W202.  Refer  to  Figure  9-4  for  prope’’  pos*  «. 

7 

Reinstall  the  chassis  in  the  case  and  turn  the  screw  on  the  front  of 
the  controller  clockwise  until  the  chassis  it  secured  in  place. 

8 

Check  the  field  wiring. 

a.  Check  the  conrtections  of  the  2-virire  trannnitter(s)  to  thti  input 
terminals  at  the  rear  ol  the  case.  External  wiring  agirams  tor  the 
various  types  of  outputs  are  contained  In  the  installation  section. 

b.  Apply  power  to  the  controller. 

Cotidmud  on  nai  page 


9.8  Parts  Replacement  Procedures,  continued 


How  to  replace  the 
tnnvnmer  power 
piMedwtil^  board 


Fiijure  9-4  Transmitter  Power  Board  J umpcr  Locations 


O' 


C2  C  I  I  I  K- 

n  I — I  o  o  o  o 

jj  1  AC  AC  wa  W3  W4 


Transmitt*r  Powar  Board 


W201  O  0 
W202  0  O 


Input  3  SolMier  Jumpw  W201/W203 
Powtioo  201  •  No  Third  Input 
riquirad  (or  Posldon  Proportonal  Ouiput’ 
Pocreon  202  •  Third  Input  S«l*«i«d 


*  PotNonal  Piepenienat  Output  and 
Thvd  Input  art  muupiiy  aiduaira 


^0 

oOOo 


Input  3  or  S  Jumpor  W204/W2M 
Olol  Veit'NeJumpor 
TransmiOnr  Poawr  •  No  Arnipor 
No  input  2  -  No  jumpor 
AM  Olhor  Modala  •  Junpor  Praaont 


Input  1  Jumpor  waoe^T'nr 
0  to  10  Volt  •  No  Jumpor 
Tfonamittor  Powor  •  No  Jumpor 
All  Othor  Modolt  ■  '^onpor  Praaont 


ContiAueii  on  nca  page 


9.8  Parts  Roplaoement  Procedures,  CorHinued 


Howtorcpiaoetht 
kaytxninl  ordteplay 
prfitdd  firing  board 


To  replace  the  Keyboard  or  Display  prinitJ  wiring  board,  refer  to 
Figure  9-7  and  follow  the  procedure  listed  in  Table  9-23. 


Table  9-23  Keyboard  or  Display  Printed  Wiring  Board  Replacement 

Procedure 


Slap 

Action 

1 

Remove  the  chassis  from  the  case  as  shown  in  Rgure  9-t . 

2 

Remove  the  oorttroHer  board  from  the  chassis  molding  as  shown  in 
Figure  9-1. 

KRYSOARO 

1 

Remove  the  door.  Pull  on  one  side  of  the  bezel  and  slide  tne  nub 
on  the  door  up,  out  of  place. 

2 

Disconnect  the  cable  attached  to  the  rear  of  the  display  boartf. 

Refer  to  Figure  9-5. 

3 

Spread  the  side  of  the  bezel  .ind  insert  a  small  screwdriver  under  a 
lower  corner  of  the  keyboard  and  pry  out  Irom  the  bezel.  Refer  to 
Figure  9-5. 

4 

Insert  the  new  keyboard,  sliding  the  cable  through  the  opening  in 
the  display  board  and  push  the  keyboard  into  place. 

6 

Make  the  connection  at  the  rear  of  the  display  board. 

DISPLAY  BOARD 

1 

1 

Remove  the  keyboard  as  shown  above. 

2 

Grasp  the  bezel  with  each  thumb  on  the  inside.  Pun  on  each  side 
of  the  bezel  and  push  the  display  board  out  with  your  fingers  from 
behind.  Refer  to  Figure  9-5. 

3 

Positian  the  rtew  display  board  arxt  snap  into  place. 

4 

Replace  the  keyboard  as  shown. 

Continued  on  next  page 


9.8  Parts  Replacement  Procedures,  continued 


howtonpsaotthe 
keyboerci  or  display 
primed  .uklng  board, 
continued 


Fjgurc  9-5  Keyboard  or  Display  Printed  Wiring  Board  Replacement 


Rnr  of  Display  Board 


O 
0 
O 
O 
O 

_ n 


From  of  Oparator  Intarfac* 


Horsojasoll 


□□□□ 

□□00 

0000 


I 
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9.9  Maintenance 


CiMning 


If  you  find  it  necessary  to  clean  the  elastomer  berel,  use  an  alcohol  solution 
of  50%  or  less  or  mild  soapy  water. 
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10  -  Parts  List 


10.1  Exploded  View 


IntroAietioo  Figure  10*1  is  an  exploded  view  of  the  UDCSOOO  ControUer.  Each  part  is 

labeled  w;  h  a  key  number.  The  part  numbers  are  listed  by  key  number  in 
Table  10- There  is  a  list  of  parts  not  shown  in  Table  10-2. 


Continued  on  next  page 
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10.1  Exploded  View,  continued 


Rvisidentlflcation 


Tabic  10-1  lists  the  pan  numbers  for  the  key  numbers  shown  in  the 
exploded  view. 


Table  10-1  Parts  Idendficaiion 


K«y 

Number 

Part  Number 

Dftsertpdon 

Quantity 

1 

K30756035-50i* 

K30756035-502* 

Door  (blue  color) 

Door  (gray  color) 

1 

2 

30755404-501 

30755404-502 

Keyboard  Assembly  -  blue 

Keyboard  Assembly  •  gray 

1 

3 

30755399-501 

Display  Printed  Wiring  Board 

1 

4 

K30756035-501* 

K30756035-502* 

Chassis  Molding  •  blue 

Chassis  Molding  -  gray 

1 

s 

30755858-501 

Rubber  Gasket 

1 

6 

See  Figure  10-2 

Controller  Printed  V/iring  Board 

1 

7 

K3075603S-50r 

K30756035-S02* 

Themnal  Barrier  -  bbe 

Themnal  Barrier  •  gray 

1 

8 

K30756035-501* 

K30756035-502* 

Case  •  blue 

Case -gray 

1 

8 

30754499-003 

Rear  Connector  (terminal)  Kit  (1  per  kh) 

2 

10 

K30756035-50r 

K30756035-502* 

Ground  Strap  •  blue 

Ground  Strap -gray 

1 

11 

K30756035-501* 

Button  Molding  Kit  (12  buttons  per  Ut) 
-blue 

1 

K30756035-502* 

Button  Molding  Kit  (12  buttons  per  Ut) 
-gray 

12 

30754494-001 

Rear  Cover  Wl 

1 

•  Kit  30756035-501  also  conains  mounting  hardware  not  shown. 


Condnued  on  nas  page 
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10.2  Controller  Board  View,  Continued 


■ntroducilon  Figure  10-2  is  a  view  of  the  Controller  ftinted  Wiring  Board.  Each  part  is 

labeled  with  a  key  number.  The  pan  numbers  are  listed  by  key  number  in 
Table  10-2.  There  is  a  list  of  pans  not  shown  in  Table  10-3. 


Hgure  10-2  Controller  Wring  Board  Pans 
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10.2  Controller  Printed  Wiring  Board  View,  continued 


PMs  UenttflesUon  Tabk  10-2  lists  the  pan  numbers  for  the  key  numbcn  shown  in 

Figure  10-2. 


TaUe  l0-2  Controller  Printed  Wiring  Board  Parts 


K«y 

Number 

Part  Number 

Description 

Quantity 

1 

30755393-502 

30755393-503 

Ccrttroller  Printed  Wiring  Board 

Current  Output 

Time.  Current  Time  Duplex,  Position  cr 
Universal  Outputs 

1 

2 

30755402-501 

Auxifiary  Output  /  Remote  Mode 
&Mitch  Printed  Wiring  Board 

1 

3 

K3  0754499 -501 

Output  Relay  Hold  down  (2  per  kit) 

2 

4 

K30754499-501 

Output  Relay  (2  per  kit) 

2 

6 

30754385-501 

Transmitter  Power  PWB 

1 

6 

30755408-501 

Second  Input  Printed  Wiring  Board 

1 

7 

30755408-501 

30755865-002 

OMCS  Communfcations  Printed  Wiring 
Board 

RS422/48S  Communications  Printed 
Wiring  Board 

1 

8 

30750596-001 

Battery 

1 

8 

30756133-501 

30756134-501 

30756135-501 

30756136-501 

30756550-501 

30756551-501 

30756552-501 

30756553-501 

PROM-  28  pins  Memory  Upgrade  Nts 
(all  include  Communications) 

Autotune  *  Input  J 

Autotune  *  Input  3  *  Setpoint 
PrograrrVMath 

2  Loops  PID  4  Autotune  *  Input  3 

2  Loops  *  Autotune  ♦  Input  3  4 

Setpoint  Program/Math 

PROM  •  32  pins  Memory  Upgrade  Kits 
(alt  tndude  Communicatjons} 

Autoiune  4  Input  3 

Autol’Jrie  4  Input  3  4  Setpoint 
ProgranryMath 

2  Loops  PID  4  Aulotune  4  input  3 

2  Loops  4  Autotune  *  Input  3  4 

Setpoint  Program/Math 

1 

Coiuiiuud  on  next  page 
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10.3  Parts  not  Shown,  Continued 


Ptfts  not  shown 


Table  10-3  lists  the  part  numbers  of  the  pans  not  show  in  Figures  10- 1  and 
10-2. 

TaWe  10-3  Parts  Not  Shown 


Pwt  Number 

Description 

Quantity  j 

30754466-501 

4-20  mA  Resistor  Assembly '  v  ohms) 

1  ' 

30754465-501 

0-10  Vo#  Input  Resistor  Network 

1 

30757088-501 

Cold  Junction  Resistor  Kit 

r 

30732481-002 

Single  Metal  Oxide  Resistor 

1 

30754499-004 

Fuse  Kit 

1 

30754471  -001 

Universal  input  Kit 

1 

30755946-501 

Third  Input  1  to  5  Volt  dc  interlace  Board 

1 

30756013-001 

Single  Solid  State  Relay  Assembly  -  2  Amp 

1 

30756016-001 

Dual  SoSd  t^te  Relay  Assent'  -  2  Amps 

2  relays 

30756018-002 

Single  SoSd  State  Relay  Assert w.y  - 10  Amp 

1 

30752640-001 

Adapter  Plate 

1 

30755050-001 

Mounting  Kit  (2  brackets) 

1 

30754499-001 

Jumper  Kit 

1 

30756214-501 

Open  Collector  Adapter 

1 
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Appendix  A  -  Manual  Tuning 
A.1  Overview 


mboductton  When  ytju  tune  a  controller,  there  are  some  things  to  consider 

•  Process  Characteristics  -  Gain,  Hmc  Constants,  etc. 

•  Desired  response  -  Minimal  overshoot 

Basically,  comroUer  tuning  consists  of  dctcnnining  the  appropriate  values 
for  the  Gain  (PB),  Rate  (Derivative),  and  Reset  (Integral)  tiiDC  tuning 
parameters  (control  constants)  that  will  give  the  control  you  want. 
Depending  on  the  characteristics  of  the  deviation  of  the  process  variable 
from  the  setpoint,  the  tuning  parameters  interact  to  alter  the  conaoUcr’s 
ou^ut  and  produce  changes  in  the  value  of  the  process  variable. 

Since  each  parameter  responds  to  a  specific  charactciisdc  of  the  deviation, 
you  may  not  need  a  combination  of  all  three.  It  depends  on  the  process 
characteristics  and  tlie  desired  control  response. 


Tuning  tccftnlqua  You  can  estimate  a  starting  point  and  the  tuning  parameters  required  to  give 

the  desired  controller  response  and  with  some  experience  become  proficient 
with  this  method. 

An  alternate  approach  is  to  rely  on  a  tuning  technique.  In  practice,  tuning 
techniques  usually  do  not  give  exactly  the  type  of  response  desired;  thus, 
some  final  adjustmenu  to  the  tuning  parameters  must  be  made. 

However,  you  should  ai  Ictist  obtain  i  reasonable  starting  pomt  from  which 
the  desired  response  characteristics  can  be  obtained. 


There  are  three  procedures  for  tuning  the  controller 

•  Tune,  Pmition,  or  Current  Proportional  simplex  control, 

•  Dtqilex  lune  or  Current  Propmional  control, 

•  Two  sets  of  tuning  constants  for  single  output  operation. 

The  suggested  procedures  describe  how  to  establish  and  store  values  of 
Gain(PB).  Rate,  and  Reset  time  constants  for  your  process.  You  must 
know  the  type  of  control  and  algcxithm  your  controiler  has. 


ControOir  tuning 
prooedum 


Timing  nidi  A  graphic  recorder  (such  as  Honeywell  model  DPR,  DR4500,  or  VP13I) 

conneaed  to  the  proces.'!  variable  will  make  it  easier  to  determine  when  the 
oscillations  are  constant  and  also  the  time  for  one  oscillation.  If  a  recorder  is 
not  available,  you  can  use  a  stop  watch  to  time  the  oscillation  of  the  process 
variable  displayed  on  the  controller. 
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A.2 

Piooidur* 


Time,  Position,  or  Current  Proportional  (Simplex) 
Control 


The  procedure  listed  in  Table  A-1  gives  you  the  steps  for  manually  tuning  a 
controller  with  Time.  Position,  or  Current  propordoual  simplex  control. 


TaWe  A-1  Manual  Tuning  Procedme  for  Simplex  Control 


Slap 

. .  ■  ■■■■  ■"  . .  — 

Action 

1 

In  Manual  Mode,  adjust  ina  output  to  bring  the  pv  (Process  Variable) 
near  the  desired  value. 

2 

Set  the  Pale  tme  to  C  minutes  and  set  the  Beset  time  to  the 
maximum  value  (50.00  minutes)  or  set  repeats/min  to  the  minimum 
valie  to  minimize  reset  action 

If  appi  cable,  set  the  CYCLE  TOME  to  4  seconds  and  DEADBAND 
to  OS. 

3 

Increase  Gain  (decrease  PB)  signifcantiy  Try  a  factor  of  10 

4 

Adjust  the  locat  setpoint  to  equal  PV  and  switch  to  Automatic  oornroi 
mode. 

S 

increase  the  tetpolni  by  5  or  10*/.  and  observe  the  process  vahabie 
reeponse. 

6 

if  the  PV  oscillates,  ooritinue  lo  step  7.  If  it  does  not  osdUate.  return  to 
tho  original  setpoint  arvd  increase  GAIN  (decrease  PB)  again  by  a 
factor  of  2.  and  repeat  rep  5. 

7 

Compare  the  o 

sdliations  wtth  the  figure  below; 

iPaBumA  IPaaimt  PtJWwC 

1  Amotnud*  |L  / 

1 

-•(  l^Thna  lar  an*  qrc* 

1  I  1  1  1  1  11  ]  1  1  1  1  1  1  1  1  1  11 

Tvn*  wert 

•  tf  the  oscillation  matches  pattern  A,  go  to  rep  6 

•  If  the  osdiiation  mrches  pattern  B,  Increase  GAIN  (decrease  P3)  by 
a  factor  of  2  and  reper  reps  4  to  6. 

•  If  the  osdlLition  matches  pattern  C.  decrease  GAIN  (increase  PB)  by 
afactor  of  0.8  and  repeat  reps  4  to  6 

The  ampitude  of  the  cyde  is  im.’Tiaterial.  but  aB  oi  the  elements  of 
the  loop  must  be  within  the  operating  range  (i.e.,  the  valve  must  not 
go  full  open  or  closed). 

8 

Record  the  current  value  of  GAIN  (or  PB)  and  measure  and  record  the 
value  of  time  lor  one  completed  oscillation  of  PV 

Continued  ok  next  page 


260 


UOC5000  Universal  Dipilal  Controller  ProOuct  Manual 


9/94 


Time,  Position,  or  Current  Proportional  Simplex 
Control,  Continued 


Procadurt,  continuod 

Table  A-1  Manual  Tuning  Procedure  for  Sknplex  Contnjl,  continued 


Step 

Action 

9 

Select  the  proper  set  ol  formulas  from  Table  A-2.  Use  the  values  of 
Gain  (or  PB)  and  time  (in  minutes)  In  the  lormulas  to  arrive  at  the 
controller's  tuning  parameters  settings. 

A 

Enter  the  values  of  GAIN  (or  PB).  RATE,  and  RESET  in  minutes  (or 
repeats  per  nrunute)  into  the  UOC5000  controller  and  verify  that  the 

PV  response  is  adequate. 

Make  additional  trimming  adjustments,  if  necessary,  to  fine  tune  the 
controller  per  the  guidelines  shown  below; 

TO  REDUCE  OVERSHOOT 

Less  Gain  (more  PB)  perhaps  a  bnger  Rate  time. 

TO  INCREASE  OVERSHOOT  OR  INCREASE  SPEED  OR 
RESPONSE 

More  Gain  (less  PB),  perhaps  shorter  Rate  time. 

Muuaiftjning  tcxmuias  Table  A-2  lists  the  formulas  used  in  the  procedure  listed  in  Table  A*l. 


Table  A>2  Manual  Tuning  Formulas 


Units 

GAIN 

and 

RESET  TIME  in  Minutes 

Repeat 

%  PROPORTONAL  BAND 
and 

RESET  ACTION  in  Reoeats 

Minutes 

Proportional  (P)  only 

Use  PD-^MR  Algorithm 
fi.e.  No  Reset) 

GAIN  ■  Measured  Gain  x  OS 
RESETTIME- 50.00 
(rn'nimum  reset) 

RATE-0 

%PB  -  Measured  PB  x  2 

RESET  ACTION  «  0.02 
(repeatc/minute) 

RATE-0 

Proportional  +  Reset 
(PI)  (No  Rate) 

GAIN  -  Measured  G^n  x  0.5 

RESETT  TIME  -  Me  asuretl  Time 
(M/R)  1.2 

RATE-0 

%PB  -  Measured  PB  x  2.2 

RESET  ACTION-  12 

(R/M)  Measured  Time 

RATE-0 

PropcJrtlonal  Reset  +  Rate 
(PID) 

GAIN  -  Measured  Gain  x  0.6 

RESET  TIME  -  Measured  Time 

%PB  «  Measured  PB  x  1 .7 
RESETACTION-  g 

2 

RATE  -  Measured  Time 

6 

Measured  Time 

RATE -Measured  Time 

8 

A.3  Time  Proportional  Duplex  or  Current  Proportional 
Duplex  Control 


Intnsduction 


For  HEAT/COOL  applications. 

Tune  the  controller  with  the  output  above  50%  for  Heat  and  below  50%  for 
Cool. 


HEAT/COOL  protnpts  The  ‘TUNING’Nfunction  prompts  for  HEAT/COOL  are: 


JBML 


PROP  BAND  or  GAIN 
RSETMINorRSEIRPM 
RATEMIN 
CYCSEC 


-COOL 


GA1N2 

RSET2MIN  or  RSETRPM2 

RATE2MIN 

CYC2SEC 


A.4  Two  Sets  of  Tuning  Parameters  for  Single  Output 
Operation 


Mreduetion 


You  can  use  two  sets  of  tuning  constants  for  single  output  types  and  tune 
each  set  separately. 


TWO  SETS  prompts  The  "TUNING”  function  prompts  for  two  sets  are: 


-HUSEEJ _ 

PROP  BAND  or  GAIN 
RSETMIN  or  RSETRPM 
RATEMIN 
CYCSEC 


-PIP  ^-2 _ 

GAIN2 

RSET2MIN  or  RSETRPM2 
RATE2MIN 

cvasEc 


A.5  Two  Loops  of  Control 


introduction 


Loop  2  prompts 


You  can  use  two  sets  of  tuning  constants  on  Loop  2  of  a  two  Loop 

controller  and  rune  each  set  separately 

The  “lUNING”  function  prompts  ftrr  two  sets  on  Loop  2  are: 

PIDSETl 

PIDSET2 

PROPBAND3orGAIN3 

GAIN4 

RSET3MIM  ex  RSEHRPM 

RSET4MIN  or  RSET4RPM 

RATE3MIN 

RATBiMIN 

CYC3SEC 

CYC4SEC 

A.6  Internal  Cascade 


fettrodudlon 


ProoKiura 


When  using  two  loops  a  Internal  Cascade,  tune  the  secondary  loop 
(Loop  1)  first,  then  tune  the  primary  loop  (Loop  2). 


Table  A-3  is  a  suggested  procedure  for  tuning  Cascade  Control. 


Table  A'3  Tuning  Cascade  Control 


Step 

Action 

1 

Place  Loop  1  in  local  setpoint  rrode  [or  if  left  in  cascade  (RSP)  nmde, 
switch  Loop  2  to  manual  mode]  so  Loop  1  's  setpoint  will  not  be 
varying  during  the  tuning  of  Loop  1. 

2 

Use  *Start-up  Mode*  (See  Subsection  S.16)  to  tune  Loop  t 
(alternatively,  you  could  change  Loop  1  local  setpoint  and  use  *SP 
ADAPT*  to  tune  Loop  1] 

After  tuning  Loop  1,  disable  Adaptive  on  Loop  1. 

3 

Insure  Loop  1  is  placed  In  Cascade  (RSP)  mode  and  then  use  ‘Start¬ 
up  Mode*  to  tune  the  pnmary  loop  (Loop  2). 

Verify  that  KPG  (Process  Gain)  is  set  to  1 .0  initially. 

4 

You  can  either  disable  Loop  2  tuning,  or  leave  It  ‘EnaWed*  after 
tuning.  j 
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Appendix  B 

How  to  Apply  Digital  Instrumentation  in  Severe  Electrical 

Noise  Environments 


B.1  Overview 


GuktaRnt  ovsrvtew  Products  that  incorporate  digital  technology  provide  recognized 

perfcnoance  advantages  over  conventional  analog  instnmientaiion  used  for 
process  control.  These  advantages  can  result  in  better  product  uniformity 
and  greater  overall  efficiency  when  used  correctly. 

There  are,  however,  certain  guidelines  regarding  installation  and  wiring 
which  must  be  carefully  followed  in  order  to  achieve  this  performance.  In 
addition  to  the  tradidonal  precaution  of  the  separation  of  signal  and  power 
wiring  in  separate  conduits,  odier  mea.surcs  must  be  taken  to  minimize  the 
effects  of  electromagnetic  interference  (i:i>*T)  and  radio  frequency 
interference  (RFI)  on  the  qjeration  the  ^  ’uipment  Otherwise,  if  high 
level,  short  duration,  .  ^^.T.c^aed  to  enter  the  digital 

equipment,  the  no’c-  ^  cransfened  into  the  system's  logic  networks 
arid  can  be  misinterpreted  as  signal  data,  resulting  in  erroneous  syirtem 
operation  and  other  unpredictable  responses. 


Whtf'elnthteaQctien  This  section  contains  the  following  information: 


Topic 

Sm  Page 

B.1  Overview 

267 

B.2  Potential  Noise  Sources 

268 

B.3  Prevention  Methods 

269 

B.4  Recommended  Wiring  Practices 

270 

B.5  Power  Source  Considerations 

272 

B.6  Noise  Suppression  at  the  Source 

273 
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B.2  Potential  Noise  Sources 


OMrvi0w 


CapKltlveand 

(nductlvecoupBng 


tnpadinofeoouptod 

nolM 


Noise  caB  enter  electronic  equipment  via  three  methods  of  coupling, 
Damely: 

•  Qq)aciti\e  (or  electrostatic) 

•  Inductive  (or  magnetic) 

•  Impedance. 


Capacitive  and  bductive  coupling  have  the  same  essential  effea — ihc)' 
cotq)le  emteni  or  voltage,  without  any  actual  connccticn  of  the  two  circuits. 
Impedance  coupling  requires  a  connection  between  the  two  circuits.  Typical 
noise-generating  sourecs  that  could  affect  electronic  equipment  through 
cjpadtive  and  inductive  coupling  inc’-:  je. 

•  Rdaycoils 

•  Solenoids 

•  AC  powe*  •  ^es  —  particularly  at  or  above  1(X)  Vac 

•  C.Tnent  carrying  cables 

•  'fhyristor  field  cxdtcrs 

•  Radio  frequency  transmissions. 


Impedancecouplcd  noise  may  enter  by  way  of  the  lines  u.sed  to  power  the 
digital  equipment  or  by  way  of  improper  grounding.  Most  power  lines,  at 
typical  ii^sirial  locations,  are  far  from  noise-free.  The  noise  on  them  can 
be  gotcitued  in  many  ways,  but  are  nearly  always  associated  with  switching 
circuits  of  some  nature. 

These  include; 

•  Large  relays 
■  Contactors 

•  Motor  starters 

•  Business  and  industrial  machines 

•  Power  tools 

•  HID  (high  intensity  discharge)  lights 

•  Silicon  controlled  rectifiers  (SCRs)  that  are  phase -angled  fired. 
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B.3  Prevention  Methods 


HiUTXlUCDQn 


Bufit'lnnolserajiction 


Signal  and  poiMcr  Bn* 
aeFontion 


Suppraation  attha 
•Quroa 


There  are  three  ways  to  prevent  electrical  noise  from  interfering  with  the 
operation  of  the  electronic  digital  equipment. 

•  Built-in  noise  rejection 

•  Separarion  of  signal  and  power  lines 

•  Noise  suppression  at  source 


The  first  method  is  to  design  the  digital  equipment  with  a  high  degzre  of 
noise  rejection  built-in.  This  includes  housing  the  equipment  in  a  case  that 
win  pro^e  shielding.  Liberal  use  of  noise  rejection  filters  and  opto 
isolators,  and  the  use  of  noise  suppressors  on  potential  noise  sources  within 
the  equ^mient  itself.  This,  of  course,  is  the  responsibility  of  the 
manufacturer  who  usually  performs  extensive  laboratory  and  field  testing  of 
newly  designed  digital  equipment  to  insure  the  adequacy  of  its  immunity  to 
noise.  As  a  minimum  requirement,  the  equipment  should  be  able  to  pass  the 
tests  outlined  in  the  IEEE  Standard  472-1974  {Surge  Withstand  Capacity 
Tests). 


‘Dte  second  method  is  to  prevent  noise  from  getting  on  the  signal  and  power 
lines  that  are  connected  to  the  equipment.  This  is  achieved  by  proper 
separation  and  shielding  of  those  lines.  In  some  cases,  separate  power  lines 
or  special  power  line  regulation  or  filtering  may  be  requii^  for  satisfactory 
ekcironic  diptal  equipment  operation.  It  is  the  rcsponsiWlity  of  the  installer 
to  follow  good  wiring  practices. 


The  thiid  prevention  method  is  to  suppress  the  noise  at  its  source.  This  is 
the  most  effective  but  also  Ac  most  difficult  because  it  is  not  easy  to  identify 
aD  of  die  potential  noise  sources  in  a  typical  industrial  installation. 
Therefore,  "suppression"  is  usually  a  last  resort  for  Aosc  extreme 
situations  where  Ac  oAcr  methods  are  insufficient  by  themselves.  See 
Noise  Suppression  at  Source  which  follows. 
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B.4  Recommended  Wiring  Practices 


OaiwaltuiM 


wire  bundling 


•  All  wiring  must  conform  to  local  codes  and  practices. 

•  Wires  canying  siimlar  types  of  signals  (Table  B-1)  may  be  bundled 
together,  but  bundles  with  different  types  of  signals  must  be  kept 
separated  to  prevent  inductive  or  capacitive  coupling. 


Table  B-1  shows  what  wiring  should  be  bundled  together  to  prevent 
inductive  or  capacitive  coupling. 


Table  B-1  External  Wiring 


Wirt  Function 

Art  Shielded 

No. 

Type 

Bundle  No. 

TWbtod  Witte 
Recommended? 

1 

2 

3 

HIGH  VOLTAGE 

Line  Power 

Earth  Ground 

Line  Voltage 

Digital  I/O 

1 

NO 

4 

5 

ANALOG  I/O 

Process  Variable 

RTD 

Tfiermocoupie 
dc  MiOivottS 

Low  level  (<1C9V) 

4-20  mAdc 

1-5  Vdc 

2 

YES 

6 

7 

OIOTALI/O 

Low  Voltage  (<100V} 

Computer  Interface 

3 

YES 

Conimed  on  nea  page 
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B.4  Recommended  Wiring  Practices,  Continued 


AdcflUonainilM 


Please  observe  these  additional  rules  for  wire  bundling: 

•  For  distances  over  five  (5)  feet,  and  when  shielding  is  recommended, 
use  a  separate  metal  tray  or  conduit  for  each  bundle.  Where  conduits  or 
trays  are  not  practical,  use  twisted  wires  with  a  metal  overbraid  and 
provide  physical  separation  of  at  least  one  foot 

•  Tray  covers  must  be  in  continuous  contact  with  the  side  rails  of  the  trays. 

•  When  unlike  signal  levels  must  cross,  either  in  trays  or  conduits,  they 
should  cross  at  a  90-degiee  angle  and  at  a  maximum  spacing.  Where  it  is 
not  possible  to  provide  spacing,  a  grounded  steel  barrier  or  grid  should 
be  placed  between  the  unlilce  levels  at  the  crossover  points. 

•  Trays  containing  low  level  wiring  should  have  solid  bottoms  and  sides. 
Tray  covers  must  be  used  for  complete  shielding.  Tray  cover  contact 
with  side  rails  tiuist  be  positive  and  continuous  to  avoid  high  reluctance 
air  gaps,  which  impair  shielding.  Trays  for  low  level  cables  should  be 
metal  and  solidly  grounded. 

•  Wirwi  containing  low  level  signals  should  not  be  routed  near  any  of  the 
following: 

-  Contactors, 

-  Motors, 

-  Generators. 

-  Radio  transmitters,  and 

»  Wires  carrying  high  current  that  is  being  switched  oa  and  off. 

•  Use  a  12*gage  (r^  heavier)  insulated  stranded  wire  for  the  ground 
connection.  Attach  it  firmly  to  a  proven  good  earth  ground  such  as  a 
metal  stake  driven  into  the  ground. 

•  All  shields  should  be  grounded  at  one  end  only  —  preferably  the 
instrument  end. 
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B.5  Power  Source  Considerations 


Opmtiewthin  bnltt 


IndcfMndent  AC 
Muno* 


Translonntr  for  digSal 
•quipmont 


The  AC  power  for  the  digital  electronic  equipraent  must  be  within  the 
voltage  and  frequency  limits  specified  for  that  equipment.  Attempts  to 
operate  outside  the  specified  limits  will  result  in  no  performance.  For  those 
installations  where  the  supply  voltage  will  rot  stay  within  the  specified 
limits,  a  ferroresonant  transformer,  for  volDge  resolution,  should  be  used. 


For  protection  against  noise,  the  AC  source  for  the  digital  electronic 
equipment  should  be  independent  of  all  other  loads  especially  when 
switching  loads  are  involved.  For  example,  it  should  not  pnovide  power  for 
air-conditioning,  convenience  oudets,  lighting,  motors,  or  similar  noise- 
generating  devices.  To  obtain  electrical  isolation  (see  Figure  B-1)  a  separate 
transformer  is  required  to  supply  power  to  the  digital  equipment.  For 
additicHial  noise  and  transient  rejectioo.  shielded  primary  and  secondary 
windings  may  be  required.  And,  if  necessary,  power  line  filters  may  be 
added  to  attenuate  noise  signals  diat  have  a  hi^er  frequency  than  the  power 
line  frequency. 


Figure  B-1  is  an  illustration  of  a  separate  transformer  required  to  supply 
power  to  digital  equipment 

Figure  B-1  Transformer  for  Di  gital  Equipment 
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B.6  Noise  Suppression  at  the  Source 


Wioductlon  Generally  speaking,  when  good  wiring  practices  are  used  with  well- 

designed  digiad  electronic  equipmem,  no  further  noise  protection  is 
necessary.  However,  in  some  severe  elecnical  environments,  the  magnitude 
of  the  electrical  noise  is  so  great  that  it  must  be  supjressed  at  the  soume.  In 
most  control  cabinets,  the  main  sources  of  noise  arc  motor  starters, 
contactors,  relays,  aj.d  switching  gear.  For  this  reason,  many 
manufacturers  of  these  devices  supply  "surge  suppressors"  which  DtiOunt 
directly  on  the  roise  source,  (for  example,  on  the  aril  of  a  control  relay  ci 
motor  starter). 

For  those  devices  that  do  not  have  accessory  "surge  suppressors," 
iesistance<t^)aciance  (P,C)  circuits  and/cr  voltage  limiters  sucii  as  metal 
varistors  may  be  added  when  and  where  needed.  This  can  Be  broken  down 
into  two  categories,  namely  inductive  loads  (for  example,  a  relay  switch  in 
series  with  a  relay  coil)  and  conacts. 


Mucttveoolis 

Metal  Oxide  Varistors  (MOVs)  are  recommended  for  transient  suppression 
in  inductive  coils.  An  MOV  is  connected  in  parallel  with  the  coil  a^  is  as 
close  as  physically  possible  to  the  coil  (see  Figtsre  B-2).  MOV  devices 
(listed  in  Table  B-2)  are  recommended  for  general  purpose  applications. 

Table  B-2  lists  p.m  numbers  for  recommended  MOV  devices. 

Tabic  B-2  MOV  Devices 


PartNumOef 

30732481-001 

30732481-002 

MaidmumAC 

130V 

275V 

Enerpy  Pulse  Rating 

10  Joules 

15  Joules 

Supplier  (General  Electric} 

V130LA10A 

V275LA15A 

Contuh.  '  ioniicttpage 
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B.6  Noise  Suppression  at  the  Source,  C-onlinued 


Inducttvcools, 

continued 


Rgurc  B-2  is  an  illustration  of  transient  suppression  in  indi'ctive  coils. 
Figure  B-2  Transient  Suppression  in  Inductive  Coils 


Additional  protection  may  be  provided  by  adding  an  RC  circuit  in  parailc: 
with  the  MOV.  This  contists  of  a  22^0^1  resistor  in  scries  with  a  0.5 
tnicrofarad,  1000 V  capacitor.  The  povirr  rating  of  the  resistor  will 
depend  on  the  voltage  rating  of  the  coil  (see  Table  B-3). 


Table  B-3  Coil  Volugc  v$  Resistor  Voltage  Rating 


CdD  Voltage 

Raletof  Voltage  Rating 

115V 

1/4  Wan 

230V 

1  War. 

460V 

3  Watt 

1  S50V 

swan 

CotOMttd  on  ntxt  page 
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B.6 

Contactt 


Noise  Suppression  at  the  Source,  continued 


When  a  conact  inicmipts  an  inductive  load,  a  certain  antount  of  energy  is 
stored  in  the  load.  An  MOV  or  RC  circuit  in  parallel  with  the  load  provides 
a  place  where  this  energy  may  be  dissipated.  However,  if  there  is  no  MOV 
or  RC  circuit,  the  energy  may  create  a  visible  electrical  arc  across  the  open 
concicts.  This,  in  turn,  results  in  electrical  noise  as  well  as  damage  to  the 
conuicts. 


One  way  to  eliminate  this  arc  is  to  connect  a  resistor  and  capacitor  across  the 
contacts  (see  Figure  B-3).  A  combination  of  47  ohms  and  0. 1  microfarads 
(1000  Vdc)  is  recommended  for  circuits  up  to  3  amps  and  300  Vac.  For 
voltages  al^c  2000  Vac,  an  MOV  across  the  contact  may  be  added  for 
extra  protection. 

Figure  B‘3  is  an  illustration  of  a  resistor  and  capacitor  conneaed  across  a 
contact  to  eliminate  electrical  noise. 


Figure  B-3  Contact  Noise  Suppression 


For  large  load  currents,  a  rule  of  thumb  is  to  size  the  capacitor  so  that  the 
number  of  microfarads  equals  the  number  of  iunperes  in  the  load  current, 
and  tlte  resistor  has  tlie  same  resistance  value  as  the  load  The  objective  is  to 
eliminate  the  visible  arc. 

Either  discreet  resistors  and  capacitors  or  packaged  RC  networks  may  be 
used  An  RC  network  (47  ohms  and  0.1  microfarad)  is  available  from 
Honeywell  as  pan  number  30.371852-001.  Similar  RC  networics  are 
available  from  Elcctrocube  Inc.  (pan  number  RGI782-3)  and  from 
Industrial  Condensor  Corporation. 


Continued  on  next  page 
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B.6  Nofse  Suppression  at  the  Source,  continued 


Contacts,  continued  In  DC  circuit,  the  power  dissipation  under  steady  state  condition  can  be 
eliminated  by  placing  a  diode  (in  series  with  a  resistor)  in  parallel  with  the 
load  (see  Figure  B-4).  The  value  of  R  should  be  less  Aan  or  equal  to  the 
DC  resistance  of  the  inductive  bad. 

Figure  B-4  is  an  illustraticn  of  DC  load  noise  suppression. 

Figure  B-4  DC  Load  Noise  Suppression 
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•  Changeable  oirtle*  posit.ons 
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Model  Variations 


Air  Inlet  Filters 


Filters  must  b«  ordered  separately. 
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Capacities-3600  rpm  Motor 


Blower 
Catalog  No. 

Motor 

HP 

Service 

Factor 

Inlet 

Size 

Nominal  Rating 

*w.c. 

SCFH 

mbar 

m’/hr. 

SMJ  4C-0 

1/3 

1  35 

e 

6.900- 

17.4 

195- 

SMJiciO 

■•/2 

1  25 

6 

is.oco- 

17.4 

425- 

SMJ68-2 

l-1,-2 

1  15 

40.3C-0  - 

23.7 

1,141  • 

SMJ  3-i-2 

1/3 

-.35 

10,0 

4.800- 

24  9 

136- 

SMJ  ii-i 

-.'2 

-.25 

10.0 

a.eco- 

24.0 

245- 

SMJ  Ai-2 

3/4 

•  25 

10.0 

14. coo- 

24.0 

356’ 

SMjeS-2 

1 

-  25 

8 

10.0 

32.E00 

24.0 

929 

SMJ  £8-2 

2 

-  4  C 

3 

10,0 

45.000- 

24.0 

1.274- 

SMJ  eS‘5 

5 

-  15 

8 

10.4 

92.500 

25  5 

2.620 

SMJ  SS'4 

3 

mm 

B 

11.0 

69.CCO 

27  4 

1.954 

SMJ  88-5 

3 

8 

11.6 

72.000 

28.6 

2.039 

SMJ  €614 

2 

■19 

116 

44,600 

28.9 

1.263 

SMJ  £614 

BQ 

1  1£ 

e 

13.0 

bcHiS!S| 

31  1 

1.046 

SMJ  3414 

ESI 

1.25 

4 

14.0 

34  9 

2£3' 

SMJ  4614 

1 

1.25 

6 

uo 

21,200 

34  s 

6*0 

SMJ -101016 

7- 1/2 

•  •  C 

<  .  1 

1C 

14- 

|l  40.400 

35.' 

3.576 

SMJ  3414 

-.-2 

1.26 

4 

193 

36.6 

2‘'3 

SMJ  €6-5 

2 

1.15 

6 

in 

37,4 

906 

SMJ 46^5 

1 

1.25 

6 

K  jy 

■’WtWl'l 

33.6 

651 

SMJ 46 -6 

1  -Vi 

1  '5 

6 

15S 

.2r,coc 

33.6 

765 

SMJ  12-217 

15 

1  15 

12 

15.6 

223,000 

38.9 

6,315 

SMJ  4616 

3.-4 

1  25 

C 

15  5 

I3,60G 

39.4 

365 

SMJ  101016 

10 

1.-5 

10 

160 

153.000 

39.9 

4.616 

SMJ  86 16 

S 

1.*5 

8 

17.0 

7C.OOO- 

42.3 

1,982* 

SMJ  101016 

7.V2 

1.15 

10 

17  0 

se.ooc- 

42.3 

2.436- 

SMJ  €S15 

3 

1.15 

8 

17.1 

52  000 

42.6 

1,473 

SMJ  121217 

10 

1.15 

12 

19.1 

150.000 

47.6 

4.243 

SMJ  6617 

2 

1.15 

6 

19  6 

25.700 

48.8 

723 

SMJ  661 7 

3 

l.*5 

6 

"9  9 

38  000 

49.6 

1.076 

SMJ  4617 

1-1/2 

1.15 

6 

2C0 

15. COO- 

43.8 

425- 

SMJ  6617 

7-1/2 

1.15 

8 

20  0 

5£.00j- 

49.8 

2.407* 

SMJ  -010-8 

15 

1.15 

*0 

20  0 

IcE.COO'- 

49.6 

4  673* 

SMJ  4616 

1 

1.25 

6 

20.2 

le.oo:' 

50.3 

457 

SMJ  661 7 

5 

1.-5 

21  2 

52.8 

1.91.2 

SMJ  121220 

2C 

1.15 

'•2 

26.0 

202.000 

64,8 

5.721 

SMJS619 

1-1/2 

1.15 

e 

■>5.300 

67.3 

433 

SMJ  2619 

2 

1.15 

6 

27.0 

20  000 

67,3 

55S 

SMJ  461 9 

2 

1.15 

6 

27  0 

20.000 

67.3 

566 

SMJ  6619 

c 

1.15 

6 

27  4 

4S  100 

68.3 

-.  391 

SMJ  6619 

V 

1.15 

6 

27.3 

27.300 

65.2 

773 

SMJ  631 9 

7-1/2 

1  15 

8 

27  3 

70.500 

69  2 

1.92‘r 

SMJ  121219 

•5 

1.15 

12 

273 

150.000 

69  2 

4.248 

SMJ  101019 

10 

1.15 

10 

26  4 

87,500 

7C.‘' 

2.476 

SMJ  121221 

26 

1.15 

12 

300 

209,000 ' 

74.7 

6.916- 

SMJ  e«21 

1  15 

6 

Sl.O 

'8.300 

77  2 

516 

SMJ  6621 

c 

-  15 

31.5 

36,300 

76.5 

1,047 

SMJ  452- 

2 

-  15 

6 

32.1 

9.100 

SO  0 

256 

SMJ  632- 

•»  •  ‘4‘l 

f  •  .'a 

-.15 

8 

52.3 

48,300 

BO  5 

-.359 

SM.  632- 

10 

-.15 

8 

32.6 

74,500 

B-  2 

2.110 

SM..  131021 

20 

■  15 

1C 

34,C 

■33.000- 

34  7 

3.76  /  • 

SM.  101021 

’5 

-  15 

1C 

34.2 

■21.500 

85  2 

3.441 

SM.  121222 

25 

'15 

12 

35.4 

213.C:00 

86  2 

6,032 

S’.IJ  4523 

S 

1  15 

El 

ma 

11,600 

92  7 

326 

SMJ  10-025 

25 

1.15 

10 

33.6 

■  73,:-C'0 

96  ' 

5,04- 

SMJ  6323 

"5 

1  15 

8 

33.2 

lO’.OOO 

96  9 

2,569 

SMJ  £€23 

7-1.'2 

1  15 

fi. 

39.0 

42,5iOO 

97.1 

1.204 

Sf.1J  1C- 023 

20 

1  16 

10 

39.e 

136,000 

99  1 

3,852 

SMJ  652.3 

10 

-..15 

8 

6C.00C 

100.9 

4.6.31 

S-4J  4623 

;> 

1  15 

6 

.:i  • 

29.600 

102.4 

8.65 

SMJ  6626 

10 

1  --s 

6 

54  6 

4:roc 

’35.5 

1,133 

SMJ  462B 

5 

1-5 

6 

66  0 

14  600 

-.7,7.0 

411 

St/J  4628 

7-1/2 

1.15 

6 

66.S 

28  00 

139.0 

796 

SMJ  '^828 

1£ 

1.15 

8 

5?  .5 

63  (»0 

‘.45.7 

-.734 

St.U  Ji€2a 

26 

1-5 

8 

5S  0 

95  ODC  ■ 

•47,0 

2.650 ' 

StJJ  6S23 

23 

1.-5 

8 

COO 

9-  oo: 

■49.5 

2.577 

Prisiu-fs  3  -5  cc"tt"«  Vx  ST  9i'  r,  et  r.f  ?r.'=  [?.  ■  'r.i  nia  a  C3  -Cfn-i^ :  c'er 

W'  cf  9?'  -^g  c’  01  ca'i 


f  i/s  a^3is:)c  al  'tdjcnc  preiso'c  Se-;- ciov.tr  i.wes  -or  details  iCn  e'Oi 


Dimensions  &  Specifications -English  Units 
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7-1  .'2  5 

9  7-1 '2 

11  0-1 ’2 

13-1/2  11  3.'i 
16  1--1/i 

•0  17 
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Dimension  "K’*  And 
Blower  Motor  Specifications 

AH  motom  are  3600  RPM. 


V./Ph./Hz. 


ii5.'23:/i/ec 

r5.'23:/i/6C 

230.'Vi8:/3/6:; 

2;-43.'46:/3''6C 


115.'23C/1/6!: 

115.73:/1/6C 

2:'a'46:/3'ec 

230.-4eo/3/60 

23a  ■4  63/3/6:: 
23O/460/3/6C 


11 5/23:/ 1/6:: 
1l5.''23C/1/63 
2:-0.’46C'/3/6r; 
230.''460/3/er; 


1- 5/230/ 1/e:: 
230  460/3.’6:: 
2:-;o,  460/3/6:: 


r  5/230/1/6:: 
2:-io.'460/3-'6:: 
2:/>.'46j/3/6:: 


2:!0.'460/3/60 

230.46:/3-'€:) 


230/46C '3 '6:: 
230.'460/?/60 


2;’.0/460.'3.-6:: 

2j!0/4f,:./3/60 


2:-i0.460/3  'p:; 
230/460/3/60 


230'460/3/5': 
230. 453/3/5" 


230'46:/3/60 

23O./450.'3/f.-:: 


230./.-;60/3.’6:: 


Dimensions  &  Specifications -Engissh  Units  (continued) 


Blower 
Catalog  No. 

Motor 

HP’ 

Inlet 

Outie 

Dimensions  In  Inches 

A 

B 

c 

D 

E 

F 

G 

H 

J 

Base* 

SMJ  3A12  ’ 

*  'O 

4 

3 

3-a'i3 

9-1  ■‘2 

7-1/2 

8-3’e 

10-1.'9 

e-T/16 

4 

1.7.'6 

— 

1 

SM.)  3414  5 

1/2  4  3'4 

4 

3 

10 

9- 1-2 

8-5/16 

9- 3,"  6 

3-1  ■••I  6 

1.7/6 

St/J34-4 

1/2  5  5'’4 

4 

3 

1C 

9-1/5 

8-5.-18 

9-3/' 6 

UEiia 

mil 

3-13.’i6 

1  -7..e 

— 

St/J36'9' 

1-i.'2  4  2 

5 

3 

•1-3.'16 

12-1/5 

n-3/4 

13 

15-5/S 

13.5/16 

4 

1-7,8 

— 

$l/J44-2> 

*'2 

4 

9-5.'3 

9-1-2 

6-1/2 

7-?.'6 

10-1316 

&-*/1€ 

4-7..*e 

1-7.8 

— 

1 

S^■J44■2’ 

^  '4 

4 

4 

1C-S  6 

9-1/5 

6-1/2 

7.7.'g 

10-15.15 

3- '/1 6 

4-7."e 

1-7/8 

— 

1 

SI/J46C' 

1/3  a  ■.£ 

5 

4 

'i-13.'16 

5-1316 

6-11/16 

9-13.'15 

6.7.'S 

4-5.'6 

1-7/8 

1-*.'4 

1 

SMJ  46-  4 ; 

: 

3 

4 

11-1.-2 

6-11/16 

10 

I'-IMS 

10-3/16 

4-3.' e 

1-7,8 

— 

4 

SMJAe-j’ 

3/4  &  1 

3 

4 

11-T2 

15-1/5 

6-1*.'if. 

13 

10-1  ".15 

10-3/16 

4-  3/ *6 

1-7,8 

— 

4 

SMj46-e'^ 

1  SI-1.2 

5 

4 

11-5 '5 

15-1-5 

s-1/2 

"-l-'S 

14-15.16 

11-5.'16 

4-3.*e 

1-7,8 

— 

4 

1-'<'2 

6 

4 

11-5o 

BE 

6-1/2 

•--V6 

14-15.15 

11-5/16 

4-3/le 

1-7,8 

— 

A 

.SMJ  46- 9^ 

2 

3 

4 

11-1/4 

’5-1/5 

11-3.-4 

13 

i5-i;..'i5 

1.3-5/16 

4 

1 . 7  /g 

— 

A 

SMJ  4€:;i 

2 

6 

4 

15-3/16 

12-3-4 

*4-3.fc 

16-7/3 

14-*  V 

4-1/2 

— 

0 

SMJ 

3 

e 

4 

15-£'16 

BE 

rj-6/16 

i4.ii'*e 

15-5.3 

4. 5.-8 

■  -7, 8 

— 

5 

SMJ  4623 

5 

0 

4 

15-5-ie 

-SI/5 

-4 

15  i/*e 

IE-2.3 

4-5'e 

*-7,e 

5 

SMJ  4626 

5  4  7-1 '2 

6 

i 

17--.'1C 

13-7/5 

i6-3.'-e 

18-2.'3 

4-9'ie 

*  -7/8 

— 

6 

SMJ  5614 

*•*'*2^2 

6 

6 

12-7/ie 

vm 

IBB 

1C 

£-1.'4 

"  .?'P 

— 

4 

SMJ  6615 

2 

6 

3 

12-7/16 

BE 

BIB 

1C 

5-1/4 

•-7/S 

4 

SMJ  661’ 

2S3S 

6 

6 

11-7/6 

*5-1/5 

e.3/0 

11-1/8 

WSM 

11--/4 

4-3/4 

'  -7/8 

— 

4 

SMJ  6617 

3r 

6. 

6 

11-7.'S 

•2-1/2 

9-3/3 

11-1/6 

13  2/3 

11--/4 

4-3.'4 

’•7/8 

1.'2 

Zi 

SMJ  6613 

3 

6 

6 

15-3/ie 

•S-1.-2 

11-3/4 

13 

14  2/3 

13-5/16 

4-1/2 

••7/8 

5 

SMJ  66- 3 

c 

6 

6 

15-3/16 

*5-1/2 

11-3/4 

13 

14.2/3 

1.3-5/16 

£-3/4 

-■7. '8 

SMJ  6621 

3S5 

6 

6 

1 4.3  '4 

-£-1/2 

*5 

i4.i/-e 

14-2/3 

U-S/iC 

4-1-16 

— 

Zt 

SMJ  6623 

7-1  ■'2 

6 

6 

is-’S/ie 

•f-1/2 

12-9/16 

15 

17“3'9 

15--/4 

5-3/ 1E 

Zf 

SMJ  5612 

M-1-2.2D 

6 

6 

•2 

•2-1.-2 

7-5/16 

6-7/16 

1C-2.'S 

B  13/I6 

£-1,'4 

•-r/e 

— 

3 

SMJ  6612 

26 

8 

6 

12 

•5-1/2 

7-5/16 

6-7/1 6 

1C-2/6 

8-13/16 

5- 1.'4 

1.'2 

0 

SMJ  66- 3 

3: 

$ 

5 

14- -/a 

e-7/o 

10 

12-5./3 

7-6/1  £ 

•  -7/8 

4 

SMJ  66-  3 

3C 

6 

8 

14./i 

bb 

8-7/3 

10 

12-0/8 

7-5/1  £ 

'-7;£ 

4 

SMJ  66- 4 

V 

6 

B 

16 

•5-1/2 

9-11/16 

-1-1/4 

12-5/3 

12-1/16 

5-1/4 

'-7/8 

SMjae-5 

3S5 

8 

3 

'6 

*5-1/2 

9-il.'i6 

•.’-1/4 

12-5/3 

12-1/16 

5-1. '4 

-.7/8 

5 

SMJ  58 -5 

C 

8 

8 

16 

*5-1/2 

9-1 ’-'16 

’1-1/4 

12-5/3 

12-1/16 

5-1.''4 

•.7/8 

5 

SMJ  58 -7 

5  4M.-2 

6 

8 

13-7/1C 

15-1/2 

3-7/3 

11 

13-7/3 

•1-7/8 

£-3.'4 

••7/8 

5 

SMJ  88*9 

7-V2aiC 

6 

8 

16  1'8 

*5  1/2 

13 

*4-5/’ie 

1£-5.'3 

13-3/16 

5-/-./16 

••7'8 

5 

SMJ  6621 

7-1/2  a  1C 

6 

8 

18.1/2 

19 

14 

15- 1/2 

15-5.'9 

16-7/16 

6.3.'4 

■•7/8 

6 

SMJ  3623 

1C515 

8 

8 

20- '/"e 

19 

v-e/16 

IS 

iC'5/'9 

i6-7.'e 

S-l.-^ 

••7/8 

... 

7 

SM.  5629 

10s  ISC 

8 

8 

19--.-'2 

19 

15-1/4 

16-1/8 

22-5/3 

18-3/8 

4-7/8 

•  .7/8 

... 

■J? 

SM.  6828 

15E,20  2SD 

6 

8 

IS-'/S 

19 

15-1/4 

16-1'B 

22-5/3 

16-3-8 

4. 7 '8 

*■7/8 

•-9.'16 

7 

SM.  8623 

25c 

6 

8 

19-'--2 

19 

15-1.’4 

16-1. '6 

22-5.3 

16-3-8 

4-7/8 

•-7/8 

3. ’.'8 

n 

SM.  lOIC'C 

7---Z 

10 

10 

18--'/16 

5-1.'2 

•■D-13/16 

12 

14-5/3 

i2-3'4 

8 

2-3'8 

... 

5 

SM.  ioic-e 

•D 

10 

10 

23--/10 

19 

•3-’5.'i6 

12 

14-5/3 

12-3/4 

8 

2-3'e 

... 

6 

SMJ  101C-  S 

13C 

10 

10 

20  ■■4 

19 

12-*. -4 

13- 1/4 

14.5/3 

i4-9/ie 

7-9.- 6 

2-3'e 

6 

SMJ  101C-S 

15= 

10 

10 

50- '■•4 

19 

12--/4 

13-1/4 

14-5/3 

v-s/ie 

7-9'- £ 

2-3'& 

•-•7/3 

6 

SMJ  i01C-3 

•3 

10 

10 

19  3  /4 

ID 

13 

14. 3..  6 

1£.5.3 

15- •■■4 

7-1/- 6 

2-3.-e 

6 

SMJ  101021 

'ES20 

10 

10 

21-7/16 

19 

*4 

15  1.2 

1E-5/'3 

i6.7.ie 

£-3'4 

2 -3/8 

... 

T 

SMJ  101 C23 

23 

10 

10 

2D--r;"C 

19 

145/16 

15 

18-5/3 

17 

e-3'*e 

2-3'e 

7 

SMJ  101C23 

23C 

10 

10 

23--2"C 

19 

14.3/10 

15 

18-5  3 

6-3.'*  6 

2-3  8 

i-£.'8 

7 

SMJ  101C23 

25? 

10 

10 

2  3- '3  "6 

19 

14  5/16 

15 

ie.5/3 

6-3'*  6 

2-3'e 

o-'/3 

7 

SMJ  12121" 

ICiS  ISC 

12 

12 

23  ■■  ■■', 6 

19 

•5-lS/’0 

12 

14  5/8 

•2-3.4 

8 

2-3/8 

6 

SMJ  12121* 

15= 

12 

12 

20  -  r.e 

19 

’  D-iS'lC 

12 

14.5/3 

■2-3-4 

8 

2-3, 6 

“-34 

5 

SMJ  12121D 

1SC 

12 

12 

23 

1? 

13 

14. 12 

IE  5.-3 

16- -.4 

e.1'4 

2-3'8 

7 

SMJ  1212  ;3 

15? 

12 

12 

23 

19 

13 

14.1..5 

IE.5/3 

15- -.4 

£*1'4 

2-3/e 

SMJ  121222. 

23 

12 

1? 

23 

19 

13 

14  1,.2 

IE-5/3 

15-*-4 

e-i.-4 

2-3'e 

7 

SMj  i;-:t221 

25C 

i; 

12 

-22-1. '16 

19 

14 

■t-y-i 

IE  5/3 

16-7/ie 

7-3.8 

2-3.8 

1  -6/3 

7 

SMJ  121221 

25* 

12 

12 

22-1 -'le 

1? 

•4 

•5-9.'1C 

IE  5.3 

16  6/16 

7-3/8 

2-3.-8 

5*/8 

; 

SMJ  121222 

25'. 

12 

12 

.22- -.'If. 

19 

•4 

l6-9.’f 

1S-5.3 

16- 7/ 16 

7.  *4/0 

2-3/£ 

1  -6/3 

7 

SMJ  1212:2 

?£= 

1; 

12 

22-- /1 6 

19 

•4 

l5-9if 

I?.,*-? 

16-7/16 

r-3-'8 

2-3.8 

3  1-8 

7 
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Dimensions  (mm) 


M 

P 

0 

R 

246 

12'4 

229 

96 

2se 

143 

254 

111 

305 

162 

279 

117 

330 

305 

'65 

279 

124 

356 

394 

'78 

368 

IQS 

400 

445 

2c: 

419 

194 

403 

495 

241 

470 

219 

'  Set  mein  cti'nerj  3r  tsMe  ‘.o  (iTd  iht  oen  used  cn  earn 

ZtV.-xr 


Flange  Dimensions 

,  3oi;  Hsie  *J* 

■  V  •  N-mtifc'  cf  Hs'et 


ec«  ~J 

Cameief  'T'  i 


Nominal 


^  oc 


S 

B 

191 

Zfti 

15 

229 

191 

19 

2/9 

2-'-i 

?2 

343 

29:1 

22 

-■A 

562 

25 

423 

432 

:5 

Flanged  Outlet 


Thraacied  Outlet 


Dimension  *‘K”  And 
Blower  Motor  Specifications 

AS  motors  are  3600  RPM. 


Frame 

Size 


I  V./Ph./Hz. 


1- 5/221' 1/eO  n-vs 
1-5/231'veO  IC755 
220/'ie0/3/e/)  '.’745 
220'45Ci/3'e0  12448 


11 5/220 -vefl  mao 

1-5/230''1/€.0  18775 
230/460-3/60  11173 
230^460/3/6:  10449 

23C/4e0'3.’6:  1004? 
23C/46C/3/60  10032 


115/’30/1.'f;C  I '182 
M3.'23c/i/ec  -.e/’? 
23C/46C'3/^C  '1153 
230/46.0 -a/'.:  17723 


n  5/230/1 /•:.:  111137 
23:'46:/3.’E:0  •■.838. 
23C;46:/2.'£0  ^185 


nr;/23:/-.'£0 
23:.46:/3'eo 
220.'45;'.'3.'f0|  11107 


230/45:'.'2/fC'  11205 
230/460/3.'('.0  ni'iS 


230.'450/5/f,0 
230/460, '3.'(>0 


230. 460'3.'f.O  11215 
2SO/4eO.''3'60  r2''0 


.?30,-460.''3''00 

230''4e0.'’3'’6: 


Dimensions  &  Specifications -Metric  Units  (continued) 


Biowef 
Catalog  No. 

Motor 

HP' 

Inlet 

Outlet 

Dimensiona  In  Mlllimetera 

A 

B 

c 

D 

E 

F 

Q 

H 

j 

Base’ 

$'.1)3412* 

-  '5 

122 

3"  NPT 

233 

241 

191 

215 

2£7 

22' 

102 

48 

_ 

1 

SMj  3414 » 

•■'2  S  3-4 

132 

3'f.PT 

254 

241 

211 

23.3 

2^0 

243 

97 

48 

— 

2 

Sf.1J3414 

:.'2  i  2'4 

1*2 

76 

254 

241 

211 

233 

2^? 

243 

97 

4? 

2 

SVJ  3513* 

•.-.’2  4  2 

152 

3*  NP* 

2E4 

3- 6 

293 

330 

257 

335 

102 

48 

~ 

4 

Sf.'J  4412’ 

V'2 

•C2 

4-  tsPT 

24.1 

241 

165 

200 

2*5 

2:r 

113 

49 

— 

Sf.'J  4412* 

3’4 

■:2 

4-  NPT 

27: 

241 

165 

200 

27£ 

206 

115 

4S 

— 

• 

Sf.’J  46 10* 

i.'3  4  1.'2 

•52 

4*  NPT 

249 

24' 

143 

170 

243 

*7$ 

117 

4? 

52 

• 

Sf.U  46k! 

1 

152 

4*  NPT 

292 

3*6 

221 

254 

351 

259 

no 

48 

— 

4 

$1.114515* 

;>'4  s  ’ 

152 

4*  NPT 

222 

3-6 

221 

254 

351 

25:} 

no 

48 

— 

4 

Sf/J4eia‘- 

1  M-l.-Z 

1.52 

r  NpT 

259 

316 

241 

263 

376 

3C.i 

106 

4a 

— 

4 

Sf.MASi?' 

1-1.-2 

1*52 

4*  NP* 

282 

3*  6 

241 

2$3 

37* 

2C'J 

106 

46 

— 

4 

Sf/.U5I3- 

2 

152 

4-  NP- 

2se 

318 

2S3 

330 

^02 

3?e 

102 

49 

— 

4 

Sf/.l  A5.31 

2 

152 

10? 

385 

354 

32^ 

:ic5 

423 

3Ci5 

114 

45 

— 

c 

SI/,14523 

3 

152 

102 

393 

3$4 

344 

373 

391 

321 

n7 

43 

- 

K 

Sf/ J  4523 

5 

152 

102 

383 

594 

556 

.383 

391 

3.31 

1-7 

4» 

— 

a 

SVJ  46.23 

517-12 

1S2 

1C2 

433 

483 

429 

462 

467 

47: 

116 

43 

— 

6 

SVJ  56 14 

1-12  12 

152 

•'S2 

316 

318 

2-0 

243 

314 

254 

•35 

4; 

— 

4 

SMJ  661 5 

A 

152 

•£2 

31S 

3*6 

2-0 

249 

314 

254 

153 

45 

4 

S»/J66i7 

243C 

152 

•S2 

302 

5-8 

238 

263 

340 

286 

121 

45 

13 

4 

SMJ  66 17 

3E 

152 

1E2 

302 

318 

238. 

263 

3**  2 

29C 

121 

49 

— 

4 

Sf/J66l9 

3 

152 

152 

395 

3£4 

298 

33C 

31.5 

33  B 

114 

48 

4 

SMJ  66 19 

3 

1:52 

1S2 

395 

324 

228 

33C’ 

3C5 

33B 

146 

49 

— 

5 

SMI  6621 

315 

1.52 

•52 

37.8 

SG4 

305 

357 

360 

370 

103 

43 

c 

SMJ  6623 

7-1.'2 

152 

•52 

403 

304 

3-9 

.36' 

441 

35*r 

1 3k 

43 

_ 

a 

SMJ  6312 

1  i-i.'2.a0 

203 

•52 

305 

S'S 

186 

2-4 

204 

224 

125 

AS 

— 

2 

SMJ  68' 2 

2E 

20.3 

305 

3^8 

16C 

214 

2iV 

224 

153 

48 

13 

2 

SMJ  63 -3 

3C 

203 

203 

368 

318 

22$ 

254 

314 

26" 

166 

45 

4 

SMJ  88 -5 

3E 

203 

203 

3:£ 

226 

254 

314 

26e 

166 

48 

14 

4 

SM.i«3'4 

3 

2Cj3 

203 

406 

3S4 

246 

265 

sor. 

133 

45 

5 

SMJ  881 5 

315 

203 

203 

406 

324 

246 

265 

306 

155 

46 

— 

a 

SMJ  881 6 

5 

203 

203 

405 

324 

?4?. 

566 

IB 

SO* 

135 

46 

5 

SMJ  8817 

5  1  7.1.-2 

2')3 

203 

418 

324 

251 

272 

352 

3*xV 

14$ 

45 

a 

SMJ  8819 

T.-/2MC 

2-33 

203 

410 

394 

330 

^164 

391 

386 

136 

46 

a 

SMJ  8831 

7-''21 10 

203 

203 

470 

483 

356 

394 

391 

41  n 

133 

46 

— 

6 

Sf4J8823 

•01 15 

203 

2C3 

S11 

483 

370 

406 

416 

429 

140 

46 

— 

7 

SMJ  8828 

104  15C 

203 

203 

495 

463 

567 

460 

jee 

487 

124 

48 

... 

f 

SM.I8828 

•5E2C.2SC 

203 

2C3 

495 

4E3 

387 

46C' 

EOB 

487 

124 

48 

40 

7 

SMJ  3838 

25F 

203 

203 

495 

483 

367 

4C0 

EC8 

487 

124 

48 

72 

7 

SMJ  101016 

7-1.’2 

254 

254 

475 

304 

275 

:tOf. 

355 

321 

?03 

e: 

£ 

SMJ  101016 

10 

254 

254 

525 

483 

275 

;»Ci5 

366 

324 

?03 

60 

— 

6 

SVJ  101016 

l£D 

254 

254 

514 

463 

311 

357 

225 

370 

122 

e: 

e 

SMJ  101016 

15E 

2.54 

254 

463 

311 

33; 

3Ct 

375 

192 

e: 

A« 

6 

SMJ  1010' 9 

10 

254 

2.54 

50? 

463 

330 

365 

331 

387 

179 

c: 

— 

e 

SMJ  1010.21 

15  8  30 

2:54 

254 

545 

463 

555 

.39.1 

331 

4- 8 

171 

er. 

* 

7 

SMJ  101033 

20 

2:4 

254 

529 

483 

375 

4-5  •’ 

4:-.2 

167 

e: 

7 

SMJ  10’ 033 

25D 

2:4 

520 

463 

'JZO 

40C 

457 

18? 

e: 

41 

7 

SVJ  1010.23 

2'E 

254 

254 

520 

463 

570 

<iOC 

4-"  7 

432 

is: 

e: 

79 

7 

SVJ  111217 

10 8  ’SC 

3J'? 

306 

525 

463 

275 

3.05 

2f  5 

324 

ro-T 

e: 

_ 

e 

SVJ  121217 

UE 

30i 

C'C5 

525 

463 

276 

3j5r 

324 

;'05 

e: 

44 

c 

SVJ  121219 

15D 

3';*5 

58.’ 

4t3 

330 

J66 

331 

3E-’ 

J’lC 

e: 

7 

SVJ  121210 

liE 

305 

3C5 

52- 

4t3 

530 

2il 

38' 

i'lO 

t: 

T 

SVJ  121230 

20 

305 

3C5 

584 

483 

530 

308 

391 

387 

210 

e: 

•» 

f 

SV.M  213.11 

2rC/ 

m 

3CS 

550 

463 

35C. 

395 

331 

4:1;. 

16? 

e: 

41 

T 

SVJ  121 221 

2-E 

3*C. 

SC’5 

567. 

463 

3r'.r. 

?31 

4*» 

187 

c: 

71* 

r 

SMJ  1212.22 

25D 

3:i5 

zcr. 

56-: 

46,3 

350 

305 

2.71 

4- 6 

187 

e: 

A1 

7 

•SVJ  1212.12 

2ir 

355 

30? 

56*. 

463 

.350 

.3?5 

,731 

4‘i- 

isr 

e: 

7’» 

7 
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W  ECUPSE  INFORMATION  GUIDE 

•‘SMr  SERIES  BLOWERS 


Eclipse  “SM)"  Blowers  are  centrifugal  blowers  that  pro-  agitation,  smoke  abatement,  vacuum  cleaning,  funte  and 
Tide  low  pressure  air  for  industrial  combristion  systems  dust  exhausting,  and  other  applications  where  air  tem- 
Thej'  art  also  used  for  cooling,  con\’e>-ing,  drying,  liquid  perntures  are  under  220'F. 


2.0  Installation 


2.1  Blower  Installation 

Install  the  blower  in  an  accessible  location  on  a  level 
concrete  floor  or  other  substanti-il  mounting  plat¬ 
form.  The  top  of  the  blower  base  should  be  level  to 
avoid  unnecessary’  wear  on  the  motor  bearings  The 
blower  may  be  bolted  to  the  platform  through  the 
mounting  holes  provided  in  the  blc*wer  base.  To 
prevent  vibration  wltich  can  shonen  motor  bearing 
and  rotor  life,  install  compressed  rubber  mounting 
pads  between  the  blcjwer  base  and  floor. 

2.2  Blower  Environment 

If  the  blower  is  mounted  in  a  location  w-hcre  exces¬ 
sive  .lirliorne  solids  .ire  present,  use  an  air  filter  on 
the  blower  inlet  or  connect  the  inlet  to  clean  outside 


air  with  a  pipe  no  smaller  than  the  blower  inlet. 
Eclipse  strongly  recommends  the  use  of  a  combus¬ 
tion  air  filter  suitable  for  the  operating  conditions. 
Blowers  can  be  purchased  with  filter  installed,  or 
filter.s  can  be  added  in  the  field. 

Pronde  access  to  the  blowers  for  inspection  .and 
maintenance 

2  J  Filler  Mounting 

To  mount  a  filter  in  the  field,  remove  the  grill  from 
the  inlet  flange.  Align  the  six  holes  on  the  back  of 
the  filter  housing  with  the  corresponding  holes  on 
the  inlet  flange.  a.s  shown  in  Figure  1  on  page  3. 
Secure  the  filter  housing  to  the  inlet  tl.mge  with  six 
self-tapping  screws. 


ECUPSE  COMBUSTION 
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3.0  Piping 


3.1  Housing  Rotation 

SMJ  Blowers  are  available  in  four  different  outlet 
positions.  The  outlet  position  that  requires  the  least 
number  of  piping  bends  should  be  used. 

If  desired,  the  outlet  position  can  be  changed  in  the 
field  by  disassembling  the  side  plate,  rotor,  and 
housing,  from  base.  The  housing  can  then  be  ro¬ 
tated  to  the  desired  outlet  position  and  the  blower 
re-assembled.  See  Figure  2. 

3.2  Minimize  Pressure  Losses 

Air  piping  should  be  of  ample  size,  piping  runs  kept 
short  as  possible,  and  number  of  bends  kept  to  a 
minimum  in  order  to  avoid  excessive  pressure 
losses.  As  a  general  rule,  when  using  a  blower  in  a 
combustion  system,  keep  the  air  manifold  the  same 
size  as  the  blower  outlet  up  to  the  point  of  branch¬ 
ing  off  to  individual  burners.  Make  sure  that  all 
piping  is  air  tight  to  prevent  leakage  which  cau-ses 
excessive  power  consumptton. 


3J  Piping  Support 

Do  not  use  the  blower  to  support  the  piping.  Use 
independent  pipe  hangers  for  this  purpose. 

3.4  Using  Flexible  Piping 

Use  a  flexible  collar  or  pipe  to  connect  the  blower  to 
the  manifold  if: 

a)  The  manifold  is  30  feet  or  longer; 

b)  The  manifold  is  vertical  and  longer  than  15  feet; 

c)  One  blower  supplies  multiple  burners. 

3.5  Outlet  Flange  Specifications 

SMJ  Blowers  are  provided  with  either  threaded  or 
flanged  outlet,  depending  on  blower  size.  Flanged 
outlets  are  drilled  to  standard  123#  ANSI  specifica¬ 
tions.  Companion  flanges  are  available  from 
Eclipse  as  optional  equipment. 


4.0  Electrical  Supply 


4.1  Check  Motor  Nameplate 

Check  the  motor  nameplate  t:o  be  sure  the  motor  is 
correct  for  the  electrical  service.  Follow  the  wiring 
instructions  on  the  motor  nameplate.  All  wiring 
and  fuses  must  be  ample  to  supply  proper  voltage 
and  current  to  the  motor.  All  AC  motors  should  be 


equipped  with  a  contactor  or  magnetic  starter  hav¬ 
ing  thermal  overload  protection.  Check  to  see  that 
proper  heaters  are  installed  in  the  motor  starter. 

4.2  Check  The  Rotor 

On  initial  startup,  check  to  "ee  that  the  rotor  is  turn¬ 
ing  in  the  correct  direction.  If  rotation  is  wrong, 
reverse  wiring. 


5.0  Maintenance 


5.2  Clean  any  accumulation  of  dirt  or  dust  from  the 
rotor  and  interior  of  the  blower  housing  as  re¬ 
quired.  After  cleaning,  make  sure  that  any  remain¬ 
ing  dirt  does  not  unbalance  the  rotor. 

5.3  If  the  rotor  fails,  carefully  check  the  motor  bearings 
for  excessive  wear.  Worn  bearings  are  usually  the 
cause  of  rotor  failure. 

5.1  Protect  the  motor  from  excessive  heat  and  overload 
conditions.  See  the  motor  nameplate  for  tempera¬ 
ture  specifications. 


CAUTION 


A  blower  should  never  be  run  with  both  air  inlet  and 
outlet  wide  open.  Proper  restriction  must  be  lo¬ 
cated  in  either  inlet  or  discharge  tine  to  avoid  over¬ 
loading  and  damaging  the  motor. 
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Hydrauli-Matic 

Electro-Hydraulic  Gas  Shutoff  Valves 

Models  MV/6,  MVD/6  &  MVDLE/6 

®  <8> 

ni  iMHiim 


^/t\Waming  S#*' 


•  Oo  not  drop  or  jar  tha  valve.  Rough  handling  may  damage  the  valve's  internal 
components  and  cause  unsafe  operation. 

•  Oonottakethevalveapartifyoudo.youwillvotdaliapprovals.  listings,  and 
warranties.  You  may  also  damage  the  valve  and  cause  unsafe  operation, 
resulting  in  a  fire  or  explosion.  Return  the  valve  to  Eclipse-Dungs  for  replacement. 


1.0  Specifications 


Temperature  Lirntta 
(Ambient) 

MV/8  &  MVn/8  Series:  -20*  to  +120*F 

WNOiE/6  Series:  -20*  to  •4>120*F 

Maximum 

Working  Pressure 

MV/e  &  MVO/e  Series:  200*w.c.  (7  PSI) 

MVDLE/B  Series:  SOW.c.  (3  PSI) 

Oases 

UL  approved  for  natural  gas.  propane,  butane,  other  non-corrosive  gases  and  ar.  For 
other  gases,  contact  Ceflpse-Dur^ 

Opening  Time 

MV/6  &  MVO/e  Series:  Less  than  one  second 

MVDLE/6  Series:  Factory  set  for  15  to  20  seconds:  field  adjustment  of  initial  lift  will 
vary  that  opening  time. 

Clostng  Time 

Less  than  1  second 

Electrical 

Votts/Cydes  1 20/60  or  24/60 

Opening  Current  See  Table  1 

H^ing  Current  See  Table  1 

Switching  frequency  MV/6  &  MVO/6  Series:  1000  per  hour 

MVDLE/6  Series:  up  to  200  per  hour,  depending  on  opening  time 

Approvals 

UL  fsted  &  FM  approved 

Main  Flow  Adjustment 

Manu.i  (for  MVD  and  MVDLE  models  only) 

ECLIPSE-DUNGS  DUNG?® 
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Table  1-Opening  &  Holding  Currents 

Atmodatiri  l2&VAC;tfM»nHadi»*hinM»iiri»kn****»o»v»fabl>in24VACinodobiMMiih«Mfw»airwn»t«Bnq>. 


MV 

MocW 

Numtar 

Raq. 

VA 

opening 

Current 

(Ampt) 

1^ 

MVP 

M«M 

Number 

(Uq. 

VA 

MVDLE 

Model 

Number 

Req. 

VA 

Holding 

Current 

(Amotl 

miM 

30^ 

60ay6' 

15 

.C6 

36 

mm 

36 

507/6 

25 

.13 

.13 

507/8* 

25 

.13 

.13 

207/8* 

25 

.13 

.13 

5t0/8 

25 

.13 

.13 

51C/B* 

25 

.13 

■  .13 

21 0«* 

25 

.13 

.13 

S12/« 

60 

.26 

.26 

S12« 

60 

.26 

26 

212m 

50 

26 

26 

515/6 

60 

.26 

.26 

515/6 

60 

26 

28 

215/6 

60 

28 

26 

520/6 

100 

.48 

.46 

S2P/6 

100 

.48 

.46 

220/S 

60 

26 

26 

525/6 

80 

.42 

.42 

S2S/6 

80 

.42 

.42 

225/6 

100 

.42 

.42 

SSO'S 

100 

jSO 

.50 

sao's 

ICO 

JSO 

.50 

230m 

80 

.60 

30 

2.0  installation 


but^ton  must  be  done  with  the  supervision  of  a  licensed  burner  techni¬ 
cian.  The  system  must  meet  aB  applicable  codes,  improper  InstsJIation  may 
cause  explosions,  property  damage  and  injuries. 

Diraet  contact  between  hardening  masonry,  concrete  walls,  floors  and  the 
ederroid  valve  is  permissible. 


VahwCnvironrrterft 
Mounting  Positions 


RpeOeaning 

Piping  Support 
flow  Direction 

Piping  Installation 


Oo  nd  hstaE  the  vai^  n  anything  txi  an  incjoor  eris/ironrnert 

Do  not  looean  any  colar-ooded  screws  on  the  valve  body.  Dteaasembling  the  valve 
wfl  void  al  a^^jto^  and  warranties,  and  may  damage  the  valve,  cauetng  unsafe 
oparatioa 

Do  not  mount  the  valve  In  any  position 
other  than  thosa  shown  in  the  ttgure  at 
right  Mxjrting  the  vase  improperV  rnay 
cause  iraafe  operaticn 

Moij<  the  vaKe  so  the  postion  incfcalor 
on  the  DQRom  s  oseny  t^soe. 

Setre  instaBng  the  val\«.  rernove  pipe  scale  arid  other  faraign  rnatter  that  rnay  have 
aocuriiated  vichn  the  oannaciing  pipea. 

Do  not  lae  the  valve  to  support  ao|aoert  pjpiig. 

Row  d  gas  throu^  the  inud  be  in  the  dbection  iniicatad  by  the  arrow  on  the  valve 

body. 

Use  the  eppropriale  tools  to  seoje  the  vafve  and  appy  courtarpreesue  vvhen  thraadng 
pipe  into  the  vaKe  housing. 

Use  only  one  cf  the  hM^cfveiiabieoondJtoonneclions.  , 


3.0  Wiring 

Wiring  Diagram 


Bectrical  Service 

BectricsICode 

WiraRatirrgs 


Remo^  the  back  cover  cf  the  wiring  box  to  expose 
the  three  terminals  located  irisido,  as  iiusaated  in 
figure  1.  The  ieri  terrrrnal  (N)  e  neutral,  the  right 
lermird  (U  is  ine  \oftage.  arvj  the  nnidcte  ternriiral  is 
grojid. 

Be  sue  to  check  the  nameplale  on  the  vatve  to  rr«ke 
(»1an  electical  ratings  correepord 'rtito  ^ 
service  being  used. 

MakeaJwiringoohrectorslolhevaveinaooor- 
ciarKS  vvtn  local  a  regoral  dectrica;  codas. 

Use  14  a  15  gai.^  \we  rased  tor  at  teat  75*C. 
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AS}  Maintenance  . . . 

•  Do  not  adjust  or  remove  any  screws  ortjolts  which  are  sealed  with  a  red  or 
blufr<otored  compound.  Doing  so  wHI  void  all  approvals  and  warranties. 

THs  valve  b  a  protective  devIcB.  Check  It  at  toast  once  a  month  Ibr  proper  operation. 
Smiiale  a  system  rrteftocktaBjnetjy  cutting  off  electrical  pwver  to  iheval/B.  Pthe  valve  does 

net  close  vviihin  one  second,  iTimedately  slxS  the  system  dt>M\  lefTove  the  and 

iBimi  P  to  the  family  far  tepair  or  replaoeme^ 


Main  Bow  Adjustment 


InKlar  UR  Adjustment 


MV  Sertes  KA/ vaK«  are  fast  openirQ  and  tast  doeing:  there  is  no  aefustnnent  far  them. 

MVD  Seifes:  MVD  valves  are  suppfed  vvah  the  rndn  flow 
ac^ustmert  lUV  opea  To  ac^ust  the  gas  flow,  refer  to 
RgirB  2  wAiite  pertxTktg  the  Ibtowing  steps; 

1)  Located  on  top  of  the  flA/D  valve  is  a  flow  aejustment 
cap.  There  are  two  screws  in  the  cap:  the  hofcjrg 
screw  s  recessed  and  has  blue  seaTfig  compound  on 

I,  vvhiie  the  head  screw  protudes  torn  the  cap. 

Loosen  the  tread  screw  urd  you  can  manuafiy  rotate 

tie  flow  aejustmert  cap. 

2)  FblovWigtheftjstr3!ionontopofthecap.tLxntha 
capciodwviselbrgaBflcwreduclionHaridooiriter- 
dockwise  flar  gas  flow  increase  (4-). 

9  Check  the  flame  at  the  gas  txrrer^lh  an  ofllioe  Of  flow  meter  umi  you  hare  achieved  the 

desired  fli^. 

^  Tighten  the  head  sorow  on  the  (low  adjustment  cap. 

MVD  LE  Sertos:  fiAIXE  valvee  are  also  sysptod  vviih  the  rnah  flow  ackatrirerit  fJy  open.  To 
aejust  the  gas  flow,  refer  to  figure  3  vvhte  perlOTing  the  Ibkjwng  steps: 

1)  Loosen  the  head  screw  irti  you  can  rnarualV  rotate  the  flow  a4jstnnerit  cap. 

2)  VWtehoidr^ihBvalrobody.luniheflowacJusirTrerflcapdockwiseforiassgasB 

oourttarcioci«toefbrmoregas(+).  reflsnrigtolhe'Vmax.’clagramontopotthe  flow 

aejustment  cap  base. 

3|  OreckthaflanreallhBgaatxjnnerwBhanonfioecrflcwrneterijnllyouhareachiBvedthe 
desired  flow. 

4)  TightanthBheadaofwonlhBflowacijiBtnrentcap. 

WRal  IR  to  only  a  faelure  found  on  the  MVDLE  Serto©  valvee.  Infal  Ml  ac^Btnrent  slows 
tfre  ueer  to  vary  the  iniliai  gas  flow  and  pressue 
through  the  velvB  as  the  vahe  seat  be^  to  opea 
This  acfustmerfl  can  \rery  the  Mtial  gas  flow 
between  0  and  70%  or  the  total  gas  flow  throu^ 
tire  vatre. /icTjustirig  the  ritial  (ft  any  afflacts  tte 
vahxrre  or  iritial  gas  flow  and  has  Etito  appredabie 
effect  on  the  valve's  total  opening  time. 

Ail  MVDLE  valves  are  shipped  from  the  faidory  vviih 
no  infia(lilt(0%).  To  acjLSt  the  stroke,  refer  to  figure 
3  vvhife  perfarTTkig  the  folowing  steps; 

1)  Unscrew  the  sealing  cap  to  esipose  tire  initidlilt 
adustmentknob. 

2)  The  seafng  cap  also  serves  as  a  tool.  Tim  the 
cap  over  and  insert  irito  the  oorrespondng  sicfl 
on  the  top  of  the  adjustnrent  Miob.  Tim  the 
kiob  clockwise  (-)  flo’ a  shorter  rapid  stroke  a 

oounterdackwise  for  a  longer  rapid  stroke  W.  refering  to  the  “V  start"  diagrem  on  top  of 

the  flow  adiustment  cap. 

(tiiS&i  W  atusdrjanf  nstoxdfans  condnere  onto 


I  Maintenance  (continued) _ 

lnKia(lJflAc|us1inent(oont‘cl)  3)  Qrca  the  desired  inSiai  fit  been  achieved,  tun  the  seaTng  cap  back  c^fera^drein^ 

Valve  Repair  or  Replacement  Return  the  vatve  to  EcSpee-Oungs  for  nepiaoemenL  Do  not  try  to  repair  the  valve 

youseM^  or  you  may  interfere  with  the  v^'8  normal  operation  and  cause  a  fire  or 
eaptanion. 

IT  you  diaaaaembie  this  valve,  you  will  void  ito  approvals,  Ha  UL  listing, 

and  the  toctory  vrarranty  and  exchange  poTides. 

5.0  Flow  Measurement _ 

RgLfB  4  relates  the  pressure  dop  to  natural  gas  f>v  through  the  v::!  .u 

For  grisatest  eocxracy,  a  straight,  inritemjpted  rin  of  pipe  shoiid  eicterKt  ten  pipe  diarneters 

ipstream  and  dov^reseem  of  the  valve. 


Rgure  4-Row  vs.  Pressure  Drop 
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Warning^ 


lication 


^Vhere  It  Is  Used 


HowItWodcs 


•  The  visual  indicator  is  a  necessary  part  of  the  valve  in  order  to  maintain  FM 
approval.  The  indicator  is  shipped  with,  but  not  attached  to,  the  shutoff 
valve  to  insure  that  the  indicator  is  not  damaged  during  shipment.  There¬ 
fore,  install  the  indicator  onto  the  valve  before  the  valve  is  put  into  service. 

•  The  shut-off  valve  must  be  de-energized  and  its  gas  supply  shut  off  before 
installing  the  visual  indicator. 

•  00  NOT  use  ^e  visual  indicator  on  1/2*  size  valves! 


The  ■-.'isua'  indcatcr  .s  for  use  with  the  Eciipse-Dungs  MV,  MVD,  MVDLE  and  HSAV 
models  of  shut-off  -.ahres.  The  inrf cator  into  the  bottom  of  the  valve  and  xisuailv 

displays  when  a  vaVe  is  in  either  the  open  or  closed  position. 

When  the  shut-off  vafve  is  open,  the  valve  operator  will  observe  the  red  oorticn  of  the  in¬ 
dicator  thrcugn  the  dear  ptestic.  '.A/hen  the  valve  ctoses,  however,  the  visual  indicator  is 
actuated  by  the  signal  bo*  of  the  valve’s  armattre.  exposing  the  '/vhite  portion  of  the  in¬ 
dicator  through  the  dea'  ptestic. 


2.0  Installation 


installing  Indicator 


Instaffing  Indicator  Sticker 


Proper  Operation  Testing 


/^Warning- 


Remove  the  plug  and  itsO-ring  in  the  bottcrn 
of  the  valve — as  illustrated  to  the  right— with  a 
3/16''  (Smm)  hex  key  wrench.  Tte  tap  is 
where  the  '/isuaJ  ncjicator  goes. 

Insert  the  visaia'  indicator  a.-d  its  0-ring:  using 
a  5/8’  (16mm)  open  end  \-rench,  turn  docK- 
wise  Lrtil  the  visual  indicator  is  sufSciently 
tightened.  DO  NOT  overtig.nten  a  you  wil  de¬ 
stroy  the  rubber  0-ring. 

The  indicator  is  also  suppiiec  with  two  adhe¬ 
sive-tacked  stickers— as  ilustrated  to  the 
right— which  Show  what  t-e  odors  of  the  indi¬ 
cator  sgnify.  These  stickers  should  be  applied  (rxie  on  each  side)  of  the 
valve  body  so  the  cperatcr  can  refer  to  eittier  of  them  while  viewng  the 
indicatcr.  Be  certain  that  tre  waive  area  where  the  stckers  will  be 
placed  is  clean  before  apoiy  ncj  the  stickers. 

Before  putting  the  valve  into  service,  les:  tne’  incScator  by  openiig  and  ctos- 
ing  the  'jsk/e  to  visuaiy  hsi/e  that  tre  indicator  is  wcrWng  property, 

Acp.v  a  soap  solution  between  the  indicator  and  the  vaVe  boch.'  to 
verify  that  no  leakage  occurs. 


•  A  shut-off  valve  must  have  at  least  S/32*  (3.Smm)  of  stroke  for  the  visual 
indicator  to  work  properly.  This  is  especially  important  to  remember  when 
adjusting  the  main  flow  on  MVD  and  MVDLE  models. 


Remove  ris  plug 


witha3ri6" 


rex  key 


wrench. 
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ECLIPSE  BUTTERFLY  VALVES 


BuUeVn  720 


FUU  PORT  &  REDUCED  PORT 


5^  jtifffii  jrr  de<ipr;-'l  c;ir.:rn!  air  ard  j;i' 

tri  :il:  tyre;  o‘‘’c.or‘b;j<tio''  ‘ysten;  T‘  n  sb  ru'd  p.'-  hr 
u  :iph'.  ;jhuc*of:’  vai-.r.  \'a!vi:<  arc  availabif  .r  j  '4  ' 
;hroi.5b  8'' ‘izr:  ftr  cithe:  .T.anur.l  of  aufoxatic  cc-ntfz-!  anr!  ir 
cifhrf  full  port  or  reduced  pon  corj-rLCiKiP  A:',  rrduc'it  f»ir: 
\alvr«  as  »r!i  j<.<  tijil  prr!  manua;  valvr-;  are  fumirhod  «-irK 
bf^fled  di<fs  and  off?:  "V  rfi-ar..'in.  Fu'.l  port  autir.nntk 


vilver  arc  availahic  with  beveled  discs  for  *  V  tir.ir.is'o  u:  ^itn 
ur.hev«:lcd  discs  which  rot.-.it  VO' . 

fxidics  of  h'C  th'puich  V  vclvi  r  arc  tapord  fur  siaru’ard 
pipe  thread'.  The  C  and  ri’  salves  ate  v.iAr  type  buitcrfis 
vah’cs  desjer.rd  'o  he  f.andwu:hcd  hetf  een  flar.KCS  of.  t.'ic 
rtn'icf  rinf’  pipes,  V'alsc  bodiri  arc  ffinsrrurttd  o? cast  iron, 
Maximun  oreminf:  pressure  of  3'-i'  through  4'  valves  is 
5  ps’h  f-'  and  8'  valves  car  be  used  siirh  p.'eisjrcs  to  3  p.sig 

All  uutirrHc  valves  feature  an  faje-to-tc/id  '-.flaaior  plate 
and  a  slo-.  on  the  '.•ri'i  of  •.he  shaft  :c-  provide  visua'  indications 
of  the  disc  pc'ii.tion.  Manual  buiterfe.  valves  4"  arid  '.T.-iIler  in 
size  arc  adjusted  by  a  icnrrol  k.nub.  A  loclriiig  Seresv  secures 
the  sha/t  at  the  desired  setting,  .Marual  wafer  bu'.tcrfis  valve^ 
are  aciusted  by  a  centre!  atm  wfiith  can  be  i.xiitd  to  the 
ir.dici.tine  plate  by  a  teing  nut, 

Auromcrir  burretfH  v'sives  are  furnisricd  with  a  eoatrol 
arm  Part*,  groups  for  artaehir.g  rr.o't  types  of  clccrric  or 
preurr.atie  eptrarors  to  Lclipse  butrerfiy  v;,lvci  ean  be  ordered 
sep.traiely.  Eclipse  also  stoo'n,'  a  .selciti’on  cf  operators  w-hich 
can  be  ornered  ny  part  r.u.T.bcr,  The  shaft  .cnt’th  o:  auto- 
narii  hurrerfiv  valves  allt w*  the  addi'ior.  of  either  a  .s  ,;ond 
cerfol  arm.  for  .c-njlranous  auvir..trif  operation  in  dual 
valve  appbrarions,  or  a  c.om  for  .s  l.tsv  f.-c  ftiicrcissvirch  arrangc- 
.m.eni  ( page  4,. 

For  control  of  systems  using  prehtatto  i.ombuMion  air.'  see 
Bullct:r_s  M-J'SI'  and  M- 
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DIMENSIONS 


MANUAL 


-i_l 


MANUAL  ft  AUTOMATIC 
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OPERATOR  PARTS  MOUNTING  GROUPS 
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OPERATOR  MOUNTING  PLATES/BRACKETS 


Port  NumWr  13095  motl 

6orb#f>Cofmof),  P«Art,  end  L4N  10211 
through  10218  ole^tHc  control  motort. 


Port  Numboe  10589  It  for  meuntirtg  th«- 
Honeywoil  Wror  typo  pnoumerk  opor- 
otof.  ft  oIm  occommodefor  Pitchor  550 
epofotor. 


li 


At'.ombly  Njmbe?  50C228  io 
e  mounting  breeirot  for 
Borbof'Celmorv  pnoumoitV. 
thfutt  medof  opomtort. 


mmm 


;  4  li* 


Pert  Number  12758  mount*  on  Port 
Numbor  13095  for int tellation  of  oltfio'e 
Konoywoil  niodol  M53C  or  M930  *'Ac- 
lionoter"  corttrol  motor. 


BUHER.KLY  VALVE  CONTROL  ARMS 


SV/IVEL  CONNEaORS 

FOR  5/16"  DIA.  CONTROL  RODS 


^  % 


Asv^—bfy  50C55S  •»  o  iwtv'  •  b'orli  c&nn^«:o*  for 

|Oin>^g  .ontfc!  >«d  *o  cof.»»e!  om*  I?  sltows  56C* 


Axitfr.blv  NwTib#r  5SC5i9  &«rv»«  te  ier.nn^*  two  rcrfro*  ro-ds  to 
rcMrtI  atm  ond  o'to  oflewt  360*  retoSen. 


FOR  1/2"  DIA.  CONTROL  RODS 


CAV.  &  MICRO  SWITCH 


OPERATORS  FOR  AUTOMATIC  BUHERFLY  VALVES 


CONTROL  MOTORS 


tClIpM 

Port 

I 

1  Crank  Arm 

Strok*. 

1  Ttmino, 

Torquo, 

Part 

{  ineiuPAtf 

Medd 

Numbar 

OagroM 

!  Sacondo 

Lb.-ln. 

Volt* 

Numbtr 

1  w/Motor 

1  Two  ^ootUon  1 

EClipM 

EMA.4CS 

Mor«y»,«ll 

12618 

180 

20 

16 

120 

12666 

y*4 

Me44A-l024 
WNI*  RedShf*’ 

10626 

M 

X 

15C 

24 

16093 

Mo 

3405-3 

16C58 

60 

40 

20 

24 

ae-i 

Ko 

1  Propo<Tlen<«i9  wtth  Slidowiro  FoodbocR  | 

Ecl«$4 

EMP-423-U 

126' 8 

90 

12 

60 

121^ 

12686 

ve» 

EMP-424.li 

12622 

90 

12’ 

60 

I2C 

12686 

ve* 

EMP.453-U 

12632 

90 

40 

220 

120 

12650 

V** 

EMP.4}4.1< 

12634 

90 

40’ 

220 

125 

12660 

V** 

Ho-aywvii 

M941B-1007 

Ptnn 

17997 

160* 

60» 

ISO 

24 

18093 

Mo 

M80JAA-3 

13154 

90* 

30 

80 

24 

18270 

No 

1  ^onttomt^or^OfitiOftoilPropoftionlrN 

1 

Ecl3«« 

EMP.423.2 

12640 

M 

12 

60 

12C 

’266t; 

Vm 

EMP.424.2 

12642 

90 

12» 

60 

i2C 

■2660 

Vt» 

EMP.4S3-2 

12646 

90 

40 

220 

12C 

12860 

ve* 

EkllP-4S4.2 

1265" 

90 

40» 

220 

120 

12660 

YfS 

M941A'1024 

16107 

160' 

120’ 

ISO 

24 

11093 

No 

k4«41A-lOS7 

15433 

90* 

15» 

75 

16093 

No 

1  Curfom  to  Poott  on  4>30  mA  | 

Edvtt 

EMP423  3 

12652 

M  1 

12 

60 

•20 

12660 

vts 

EMP-424  3 

12653 

90 

12* 

60 

120 

12660 

Y«* 

E:MP-4S3  3 

12656 

fio 

40 

2?0 

170 

12860 

Ytt 

tMP.4S43 

Hewyowii 

12655 

flo 

90 

40’ 

220 

120 

12860 

V«» 

M744S'iO«f 

12200 

30 

15C 

120 

16393 

Ne 

’Ociibhi  tno«]  man.  Must  be  mounted  witn  matt  hortzomai  'See  3/8'  BV  control  amts,  page  4 

scan  D«  usod  as  two  position  H  internal  r4Kte«nre  it  not  eonmicted.  'find  adjustable  to  90*  stroke.  30  seconds.  150  b.>ln. 

’Adjustabie  timing.  Maximum  is  aporoxirnateiv  ten  times  the  minimum  shown  'Find  adjustable  to  90*  stroke.  80  seconds.  150  lb. -in. 

'Adjustable  stroke,  built-in  postf  on  mdic-stor.  solid  state  drive.  'Field  adjustable  to  160*  stroke.  30  seconds.  75  ib  -in. 


MOTOR  ACCESSORIES 


ITEM  OEBCRtmON 

18021  120  to  24V.  trenstcvirer  ter  Perw.  Honeywell,  or  White  Rodgers  Motors  Piste  mounted,  fits  4  »  4  ekctricat  junction  bo* 

14892  120  to  24V.  transfonrer.  MoneyweK  motors  only  Mounts  in  place  of  stsndard  motor  cover 

1 2674  Ausiluiry  skdewine  kit.  Eclipse  motors  only. 

12670  AijviHiiry  switch  kit.  Ec'ipse  motors  ontj-. 

12876  Weather  lesistant  cover.  Eclipse  motors  only 

12377  Pnralielifxj  reiny.  F  clione  motor  s  ortiy 

12707  3B  ohm  slidewire  Scl’pee  rnotors  only. 


PNEUMATIC  AaUATORS 


UVIR  AaUATEO  MODUS 

12476 — Honeywell  863T-1.G-0-1  Short  Lever  Model  Air- 
0-Motor,  Type  03.  With  positioner,  direct  acting.  Supply 
air  pressure  18  to  25  psig  tor  3  to  15  psig  inslroment  air. 
Maximum  stroke  from  3-1/4"  to  4-5/16",  depending  on 
lever  pivot  point  used. 

12851— Honeywell  8610314-108  Short  Lever  Model  Air- 
O-Molor.  Type  03.  Less  positioner.  For  3  to  15  ptjig  instru¬ 
ment  air.  Maximum  stroke  from  3-1/4"  to  4-5/16".  de¬ 
pending  on  lever  pivot  point  used. 


THRUST  MODUS 

11139— Honeywell  8610314-112  Thrust  Model  Air-0- 
Motor.  Type  03  Less  positioner,  direct  acting.  For  3  to 
15  psig  instrument  air.  1-1/2'’  stroke.  This  operator  has 
limited  application  because  of  the  short  stroke  For 
greater  stroke,  use  13114. 

13114— Barber-Colman  Model  MK3141.  3  to  15  psig 
range  with  4"  slroko;  3  to  13  psig  range  with  3-1/2* 
stroke.  Minimum  stroke  2*.  A  positive  action  pneumatic 
relay  can  oe  supplied  for  this  operator  or  special  order. 


HIGH  PRESSURE  DROP 

BUTTERFLY  VALVES 


Eclip  sc  high  piessure  drop  butterfly  valves  oflFicr  dose  flow 
control  throughout  the  range  of  shaft  rotation.  They  can 
provide  smooth,  stable  control  of  combustion  systems  de¬ 


signed  for  modulation  of  gas  flow  onlv,  such  as  air  heat  sys¬ 
tems,  excels  air  systems,  and  many  tuK  Bring  systems. 


CARAarr 


DIMENSIONS 

MANUAL-404  BV 
AaMmbly  No.  S00377 


AUTOMATIC— 404  BVA 

Aatombly  No.  500378 


DUAL  BUTTERFLY  VALVE  &  LOW  FIRE 
CAM/MICRO  SWITCH  ASSEMBLIES 


Aii  Eclipse  Butterfly  Vilvfc.  wiih  thr  exception  of  t'nr 
rr.jnusl  models,  ate  mir.ufai-.urcd  with  extended  shutter 
as  standard  equipment  m  order  to  an.ommndatc  an 
adcitinriai  control  ar.Ti  for  dua'  vahe  or  h'c-  rim  ‘rnifro 
sT.it.'h  requ.’trneris  in  comhustion  Tfic  photos  or 

this  pare  arc  rtptesctuativ:  cr*  ccrtirnoi  ar:anj;enents 
avariihie.  furr.e*hcc:  tomp’ftcly  ascemhled .  if  «o  ordeteri. 
tror  :hi  F.i  l:p-;e  rartory. 

Thr  s.s<errM .  brarkei?  are  special  order  rtems  based  on 
\i  -.r  sizes  selecie-d  and  speeix  piping;  :cq_itcment£. 


This  dwel  valve  arrangement  ten 
oceernmndate  cither  pneumatic  or 
electric  eperotors.  It  may  be  or¬ 
dered  with  or  less  operator,  as- 
letnbled  or  ditoMembled.  and 
comet  complete  with  butterfly 
velvet  (ot  specified  by  customer), 
mounting  brocket  and  linkage  os- 
tcmbly  (exccet  for  operator  con¬ 
trol  arm  if  eroered  lets  operator). 


This  cemr'micrefwitch  tet-vp  is  of  Volwe  conrrel  erm/tinliafe  Mt-up  diffsis  Item  fhc 

Ferestetrkepemfien,  thisorreopenwnf  semWml  for  pnoumotk  <lhn,sr  typo)  duol  volvc  orronetmonf  ir  tko'it  do«  not  uHliio  the 

Is  dociowod  to  ppovo  low  Sro  in  combus-  oporetion  and  n  olso  for  proving  low  dowblo  block  iwivol  conn«tor,  bu‘  inr-wl.  o» 

lion  systoms  ond  moy  bn  oroomd  com-  «r*  ni  combustion  wermm  I*,  too.  moy  oddirionol  conrrol  om.  on  iko  rep  valve  skolr.  Thic  or- 

oiefo  os  shown  horn,  lose  oponoior  ond  bo  oiderod  os  shown  hem.  less  opomtor.  tongcmtnt,  toe.  moy  bo  ordered  oc  thown  lo« 

oporsfof  control  orm.  or  disossombiod.  or  disossnmbled  oporetor  end  ope.oto'  control  otm.  or  dnottomklod. 


?HOr.-lPSE  COWSUSTfDM 


ECLIPSE  I\F0R.\L4TI0N  GUIDE 
LINKAGE  ADJUSTMENT  FOR  ALTOMATIC  BUTTERFLY 
VAL\T:S  WITH  £>0°  MOTOR  OPERATOR 


M 

(,J-I 


Info  720 

10/78 


Crani:  arm  on  nr  otor  Is  vertical  Ur  start  of  stroKc. 

ilakc  alt  adjiistincnts  to  linkage-  M'itn  motor  In  low  fire  position.  Ksver  adjust  llnlatgc  v.-bea  motor  is 
In  any  otner  position.  Care  must  be  tafiec  to  prevent  the  linkage  from  blncltr45  and  stalling  the  motor. 

Sv.-lvel  corrector  shculci  be  near  end  c;  motor  arn  or.  iclt-.al  adjustiueni.  Change  stroke  on  valve  arm 
connector  only. 

Slot  on  3uneTf>  Vf-.ive  si'.afl.  indicateit  valve  position. 

Adjust  butterf.y  valvc  to  It  closed  at  beginning  of  stroke.  Ciistonr.er  injs.t  adjust  the  minimum  open¬ 
ing  of  butterfly  nt  job.slte  for  tri*  required  low  llt  w  cor.dl;jcr.. 

Sirokr  of  butxrfly  cnink  arm  Sihall  be  adjusteeu*  provide  norma!  full  ojxntnR  to  a  :n-axiir.un;  o: 
op<;r.ir.g  buiterf.y  -.-aivc .  -jprmr.g  i.^  preferred  ic-  yre\en-.  bxndicg  of  the  linkage.  Tne  Iasi 
of  rotation  produces  very  litUe  change  of  flo-.v, 

DO  .VO'l  e.xceed  SI)’*'  sti’ol;c  ?jr.  butterfiy  valve  as  '.he  talve  begins  closing  again  as  tne  rotation  e.'iceeds 
stroke. 

90**  strakr'  di'ive  mtor.s  :r.-.:st  i,e  a;i  (.lutt-.-rfly  vai.es. 

When  sup;;;led  .'i-om  tl.e  I.cllps^?  factory  ni-junted  to  the  bulterfly  valve,  Ilonej-vvcll  ar.i)  Pen--  Meters 
arc  adiu'-’.er!  to  liO"'  strol-.e.  Wjier.  si.p;.l:od  separate Ij- .  or  fr-r:  i!.c  j.iairafaclu.'-er,  n-iViert;  most  be 
che-.-ked  by  tr,c  c-osfnr.cr  and  adjusted,  il  uecessf.ry,  for  £.3'’  Siroki-. 


ECLIPSE  INFORMATION  GUIDE 
WAFER  BUTTERFLY  VALVES 


Info  720-1 
1277 


>tANUAL  AUTOMATIC 


1.0  LVSTALLATIOX 


Eclipse  Wafer  B-.itternj’  Valves  are  designed  to  pro¬ 
vide  manual  or  automatic  control  of  low  pressure  air. 
Both  full  ar.ri  reduced  port  rnodeLs  arc  available  In  6" 
and  S’'  pipe  sizes.  These  valves  are  designed  to  be  used 
in  conjunction  with  125e  or  ISO#  AS.4  flanges.  Eclipse 
Wafer  Butterfly  Valves  can  withstand  static  lino  pres¬ 
sures  up  to  50  psig  and  temperatures  from  -3C'  F.  to 
l2o^  F. 

Components-  which  will  contact  the  air  stream  are 
constructed  of  the  following  materials;  Body,  cast  iron; 
Butterfly,  aluminum;  Shaft,  chrome  treated  steel;  Shaft 
seal,  Buna  N. 


1.1  The  valve  may  be  installed  In  cither  vertical  or  bori:;ontal  pipe  line.s. 

1.2  Wafer  valves  are  not  tight  shut-off,  therefore,  if  tight  shut-off  is  required,  the  wafer 
v’alve  must  be  preceded  by  a  ntanual  or  automatic  tight  shut-off  valve. 


Install  companion  flanges  on  the  piping  properly  spaced  to  hold  tlie  valve  bod>'.  Put 
standard  flange  gaskets,  between  the  corqjanion  flanges  and  the  valve  body*  and  tighten 
bolts. 


l.«  In  cases  where  there  are  extended  pipe  runs,  supjxirt  the  piping  by  suitable  pipe  hangers 
to  avoid  strain  on  the  valve  connections. 


2.0  OPEBATIOX 


2.1  Maximum  operating  pressure  differential  is  not  to  exceed  3  psig. 

2.2  For  jnanual  control  of  Eclipse  Wafer  Valves,  loosen  the  wing  nut  on  the  control  arm  and 
move  the  control  arm  to  the  desired  position. 

2.S  Viilve  disc  position  la  indicated  by  the  slot  in  tlie  end  of  the  shaft  extension. 

2.4  On  manual  valves,  once  the  control  arm  has  been  moved  to  the  desired  opening  position, 
ti^iten  the  win;  nut. 

3.0  ALXIKTE.XANCE 


3.1  These  valves  should  be  luljrieaied  yeariy. 


3. 1.1  A  grease  fitting  is  supplied  at  the  shaft  end  of  the  valve  body. 


3.1.2 


A  pipe  plug  at  the  opposite  end  of  tins  sliafl.  can  be  removed  and  the  0{>ening 
packed  with  grease. 
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RS422'4SS  Ccmmunicalicns  Option  Product  Manual 


About  This  Publication 


The  uDG  manual  fo:  RS422/‘485  cormunicahors  option  conains  die  following  sccaons; 


Section  I 
Section  2 
Section  3 
Section  4 
Section  5 

Section  6 

Section  7 

Secnon  8 
Section  9 
Section  10 


■  Over^'iew 

-  Installatior. 

-  Establishing  Communications 

-  Read  and  Write  Operations 

-  Reading.  Writing,  and  Overriding  Parameters  on  UDC  3000 
Versa- Pro  Controllers 

-  Reading.  Writing  and  Os  erriding  Parameters  on  L'DC  5000 
Ultra-Pro  Controllers 

-  Reading,  Writing,  and  Overriding  Parameters  on  L'DC  6000 
Process  Controllers 

-  Operating  die  Controller  with  Communicadors  Option 

-  ASCII  Conversion  Tabic 

-  Cable  Specifications 


Communication  between  ycur  computer  and  the  UDC  Controller  is  accomplished  for  one  piece  of 
information  (panurietcr)  at  a  rime.  Each  parameter  has  an  associated  identifying  code. 


■The  Idendf>':ng  Code  and  Foimat  Code  will  be  li.sted  along  with  information  pertaining  to  that 
parameter. 


The  identifying  codes  are  grouped  in  the  same  order  as  they  appear  in  the  controller  configuration 
prompts. 
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Section  1  -  Overview 


Introduction 


TTe  communications 
option 


Monitor  or  stave  mode 


Message  cxetianges 


The  RS422/-i85  Communicicons  Option  on  the  UDC  ConTOlierp^ovidri  a 
scria]  muJd-drop  link  whereby  up  to  fifteen  UDC  conn-oliers  Conner; 
directly  to  ^  host  computer. 


Tne  UDC  controller  an  be  placed  in  monitcr  or  stave  by  the  host  corr.puter. 
^^hcr.  monitored,  the  cor.TOlIcr  will  send  Configuration,  Tunir.':.  and 
Operating  parameters  to  the  host  computer.  NVTien  Ln  slave,  die  cor.rrciler 
will  be  switched  through  die  communication?  interface  beard  to  ‘'Slave’ 
operation.  Tnis  means  that  toe  computer  can  write  configumtion  or  tuning 
infomtanon  into  any  controller  or.  die  link  including  overriding  of  PV,  the 
seqioir.t.  and  output. 


Tne  computer  and  the  controllers  talk  to  each  o±er  through  a  series  of 
mes.sage  exchanges.  There  arc  two  RS422/485  message  exchange 
protocols:  Conftgumtior.  or  Loopback. 
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Message  Exchange  Protocols 


Configuration  protocof 


Loopback 


Cbecksum 


Table  i-1  lists  the  rules  and  rcgulaaons  of  coriiguraaon  protocol. 

Table  t-1  Rules  and  Regulations  for  Configuration  Protocol 

!  Protocol 

Rule 

;  Data  Type 
Transactions 

.  The  configuration  protocol  permits  reading  or  writing  of  ' 
data  type  transactions  such  as  PV.  SP.  or  Output  as  weii 
as  configuration  type  fransactions  such  as  Tunm- 
AigorithfT  selections,  etc. 

Read 

Read  transactions  can  be  ps-donred  in  either  UD2  stats;  i 
Monitor  or  Slave 

,  Write 

i  . 

Write  transactions  can  oniy  be  pertormed  m  the  Slave  ; 
node 

1  Busy 

Following  any  Write  message,  a  Busy  indicaiion  is  ; 

returned.  ; 

1 

1  Ready 

i 

t 

« 

A  Ready  transaction  is  required  as  itie  next  message  i 

request  to  determine  H  the  i.nlormation  received  was 
correct. 

'  Transaction  Limits 

In  a  Write  transaction,  only  single  items  are  pennitted  to 
be  written,  however,  for  Read  fransactions.  smgle  cr  | 

multi-hem  parameters  may  be  requested. 

Loopback  protocol  is  also  provided  for  link  tests.  With  this  message 
exchange  you  can  test  the- Communications  link  between  your  computer  and 
the  controUen  on  the  link.  The  host  computer  sends  a  series  of  ASCII 
characters  to  the  desired  device,  and  the  device  returns  the  characters  it 
received  to  the  host  computer. 


There  is  an  opdonal  eansacdon  called  "Checksum”  which  is  used  to 
incrca.se  security  on  the  RS422/485  link.  Used  with  any  message  exchange, 
it  enables  both  your  computer  and  controller  to  detect  messages  that  have 
been  interrupted  by  line  noise. 

Each  controller  wlD  have  its  own  specific  address.  If  you  have  a  2  loop 
controller  there  will  be  a  specific  adtlress  for  each  loop. 

Address.  Baud  Rate,  and  Parity  are  keyboard  selectable  as  well  as  Shed 
Time,  Shed  .Mode,  and  Output  Level. 
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Field  Upgrade 


Adding  the  RS422/485  Communicadons  Option  can  be  added  in  the  field  by  nstall-.nj 

communications  option  proper  RS422/485  Phnttd  Wudng  Assembly. 

Table  1-2  lists  the  part  numbers  requred  to  add  die  ccntnunicadon  optin-. 
to  die  UDC  concroUers. 


Table  1-2  Upemde  Part  Numbers 


Model 


UDC  3000 


i  UDC  5000 


I  UOC  6000 


Upgrade  Part  Numbers 


Pan  Number  3C756o53-501 


Fan  Number  33755SS5-502 
includes  S’RDM  307S5C15-401  13Z  Pir; 


)  Pan  Number  3:755955-501 
I  includes  ®ROM  30755949-401  (32  Pin; 


ATTENTION 


Early  version  UDC  5000  with  28  Pin  PROM  cannot  be  upgraded  to 
RS422/'485  unless  the  PROM  socket  has  32  Pin  receptacles. 
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Section  2  -  Installation 


Introduction 


Genets’ 


What‘5  in  this  section 


The  Instaliador.  sccnon  (s«K:non  2)  of  the  UDC  Product  Manual  contains 
infornution  and  drawings  required  to  mount  and  wire  the  controlier.  Refer 
to  the  Conrollcr  Product  Manual  for  appropriate  information  renardir. g  the 
basic  Irsuillat-.on  recuirements. 


This  section  contains  the  follcuing  informahor.: 

Topic 

See  Page 

Intrcdjclion 

4 

!  Genera! 

4 

‘  Electrical  No'«e  Protection 

'  C 

'  Connecting  tne  HS422'48E  Link 

j  5 

•  Wiring  the  RS422/485  Port 

Terminal  Connections 

1  6 

'  Jumper  Locations 

1  7 

,  Techn-cal  Censicerations  for  Wiring  the  RS422''4e5  Port 

;  e 

,  imptemeniing  RTS 

e 

ASCII  Code  Set 

8 

i  Parity 

8 

1  Wiring  the  Bum-Brown  Converter 

9 

i  Terminal  Connections 

s 

Technical  Conslderaiions  for  Wiring  the  Burr-Brown  Convener 

to 

Impiemeniing  DTR 

to 

ASCII  Code  Set 

10 

Parity 

to 

Wiring  the  RS422/4aS  Link 

11 

Communications  Link  Connections 

12 

Continued  on  next  pofe 
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Introduction,  comnuea 


Eiearical  noise 
protection 


Connecting  the 
RS422  485  link 


When  Lnstalling  and  uiring  die  controller,  follow  the  practices  that  conrorrh 
to  all  local  codes  and  ordinxnces.  Ir.  addidon,  be  aware  of  the  prccaudcns 
you  should  take  to  avoid  electrical  noise. 


ElccrieaJ  noise  Is  unwanted  eiectrical  signals  that  provide  undesirable 
effects.  Digital  equipment  is  especially  sensidN  e  to  die  effects  o:  eiecxlcal 
noise.  The  controller  has  built-in  circuits  to  reduce  the  effects  of  this  noise. 

For  information  concerning  funher  reduction  of  electrical  noise,  refer  to 
“How  to  Apply  Digi*,al  Insmtmcn:a;lon  in  Se\'crc  Electrical  Noise 
Environments"  -  in  the  UDC  Product  Manual. 


A  UDC  controller  with  RS422.‘'485  Communicarions  opdon  can  be 
connected  to  vour  computer  using  one  of  two  arrangements  shown  in 
Table  2-1. 


Table  2-1  Connecdon  Arran  gemerts 


i  Anangement 

Description 

;  ICS  p!ijg-in  I/O 
'  board 

i 

I 

Wired  directly  to  the  RS422/485  port  in  your  compute' 
using  an  ICS  plug-in  I/O  board  which  a  specilcaliy 
designed  to  imertace  with  the  IBM  ;or  IBf^t  comoatibie; 

PC.  PCjXJ,  or  PC/AT  computer. 

i 

This  board  is  available  tnom ... 

i 

i 

1 

i 

ICS  Computer  Products  Inc.  j 

S466  Complex  Street 

Suite  208  j 

San  Diego,  CalHomla  92123  j 

:  Burr/Brown 

1  Convener 

i 

Using  the  RS232  port  end  a  Burr-Brown  RS232  lo  j 

RS422/485  converter  installed  between  the  RS232  pen  j 
and  the  UDC  controller  | 

1 

This  converter  is  available  irom ...  ; 

! 

t 

I 

1 

!  1 

Burr-Brown 

International  Airpon  industrial  Park 

P.O  Box  11400  ! 

Tucson,  Arirona  85734 

_ ! 

Pan  number  LDM485ST.  limited  distance  modem  j 

'RS422  4SS  tcmm-.inirationt  Opticr  Product  Ma.Tual 
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wiring  the  RS422/485  Port 


Terminal  connections  Connect  the  PC  to  the  Honey*-eIl  Link.  Figure  2- 1  below  shows  the  w  irj-.c 
diagram  and  tcnrinal  connecnons  for  wiring  die  RS422/485  pn.  Fo’Io'a 
the  procedure  in  Table  2-2  to  wire  the  RS422/485  port. 

Table  2-2  RS422/485  Pon  Wiring  Connecnons  Procedure 


Step 

Action  ' 

,  1  ! 

!  Connect  tne  shieiC  tc  pin  7. 

2  i 

Connect  one  wire  to  pin  13 

3 

Connect  other  wire  tc  12  (TX+/RX-;. 

1 

4 

install  a  120  ohm  resistor  across  TX-/RX-  and  TX.^-'RX*. 

1 

1 

Connnutd  on  no:  page 


# 


6 
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Wiring  the  RS422/485  Port,  ccnt^njed 


Jun^rlQcattons 


Refer  to  the  ICS  RS422/-5S5  Sehal  bicrfacc  User's  Manual  and  ■lunu'er  :he 
locations  listed  in  Tabit  2-3. 


Tabic  2-3  RS422/485  Pon  Jumpers  Locations 

—  '  T  ■  —1.  .  — I  , 

I  it  you  are  using 


Jumper  Location _ C0M1  COM2  *  COM3  Enable  Disable 


I  Base  Address  Selection 

A9 

jA9 

A9 

j  Eniole 

AS 

1 

A7 

:  A7 

A7 

1 

1 

1 

1 

'  A6 

|a6 

,  AS 

! 

! 

AS 

AS 

!  AS 

; 

A4 

;  A4 

1  1 
1 - — _ ! 

1  A3 

[A3_ 

I  A3 

j 

i  mtertupt  Selection 

1  It^M 

'  IN3 

j  IN2 

Enable  ' 

1  Mode  Selection 

HDX 

HDX  1 

;  HDX 

1  Enable 

t 

sx 

SX  ' 

'  sx 

1 

1 

FDX 

ROX 

RDX 

Disable 

i _ 

OX 

DX 

ox  1 

i 

Technical  Considerations  for  the  RS422^5  Port  Wiring 


Implementing  RTS 


ASCII  code  set 


Pariry 


Tnc  Request-to-Scnd  signaJ  prepares  the  interface  card  to  property 
ntanipulate  the  muiri-drop  link.  You  ntust  progmm  RTS  'Trae  '  when  your 
computer  sends  the  conroller  a  request  and  "False"  ai  other  times.  Tnis 
allows  the  controller  to  ransmit  data  to  your  computer  whenever  your 
computer  is  no:  aansmittinc  to  the  controller.  If  you  fa:!  to  proptam  thi.s 
signal  "False  ■  tlte  controller  will  be  unable  to  rcnirr.  response  messages  to 
your  computer. 


The  conroUer  responds  to  8 -bit  characters  which  comply  with  the 
64-character  implementanon  of  the  American  Sandard  Code  for 
Information  Interchange  (  ASCII).  The  conrollcr  responds  only  to: 

•  upper  case,  alphabeti:  characters  (.A-F), 

•  numeric  characters  (0-9), 

•  cenain  symbols  such  as  comma  (,).  period  (.)  used  as  a  decimal  point, 
and  hyphen  (-)  used  as  a  minus  sign. 

•  certain  commands  such  as  carriage  return  and  Line  Feed. 


Transmidng  each  ASCII  chanaerrequire.s  8  bits: 

•  7  bits  for  the  character  code. 

•  1  bit  (the  eighth)  for  parity,  which  may  represent  either  (xid  or  even 
parity. 


The  LlJC  can  transmit  and  receive  data  using  either  odd  or  ev’cn  parity.  Tne 
CDC  performs  parity  checks  on  your  computer’s  data  transmissions.  The 
controller  returns  STATUS  CODE  04  if  it  detects  incorrect  parity. 
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Wiring  the  Burr-Brown  Converter 


TemifnaJ  connections  Figure  2-4  shows  the  wiring  diagram  and  lennina]  connections  for  wiring 

the  RS232/RS422  Bum-Brown  convener.  Follow  die  proccdart  in 
Table  2-4  to  wire  die  Bum- Brown  cor.vener. 


Table  2-4  Burr-Brown  Convener  Wiring  Connections  Procedure 


Step  Action 


1  Insial!  an  aporopriate  Serial  Communi:ation  Connecter  petweer  me 
;  Computer  serial  port  and  the  RS222  input  connector  of  the  Burr 
;  Brown  converter.  See  the  Burr  Brown  data  shed  fer  the  recuired 
t  interlacing  signals 


Connect  the  snieid  to  pm  RTN. 


3  I  Connect  one  wire  to  pin  A(-). 


Connect  ether  wire  to  pin  B(-;. 


Connect  a  120  ohm  resistor  across  A  and  B. 


Figure  2-2  Burr-Broum  Converter  W'iring  Conneruons 
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Technical  Considerations  for  the  Burr-Brown  Converter  Wiring 


unplementing  DJR 


ASCn  ccxie  s«t 


Rartti’ 


Tns  Data-TcnninaJ  Ready  signal  prepares  the  Buir-Brown  convener  to 
properly  manipulate  the  multi-drop  lini:. 


You  must  prognun  DTR  ’True"  when  your  computer  sends  the  conrolicr 
request  and  "False”  at  other  time:.  This  allows  the  controller  to  aansmir 
data  to  your  computer  whenever  your  compu' jr  is  not  transmitting  tc  the 
controller.  If  you  fail  to  program  this  signal  "False"  the  controller  will  be 
unable  to  rcnirn  response  messages  to  your  computer. 


The  controller  responds  to  8-bi:  characters  which  compl}-  with  die  W- 
character  implementation  of  the  .American  Standard  Code  for  Informadon 
Interchange  (ASCII).  The  consoller  responds  only  to: 

•  upper  case,  alp.habecc  characters  (A-F),  for  hexadecimal  values. 

•  numeric  characters  (0-9), 

•  cenain  symbols  such  as  comma  (,),  period  (.)  used  as  a  decimal  point, 
and  hyphen  (-)  used  as  a  minus  sign, 

•  cenain  commands  such  as  carriage  ream  and  Line  Feed. 


Tninsmining  each  ASCII  character  requires  8  bits: 

•  7  bits  for  the  character  code. 

•  I  bit  (the  eighth)  for  parity,  which  may  represent  either  odd  or  even 
parity. 

Tnc  UDC  can  transmit  and  receive  data  using  cither  odd  or  even  parity.  The 
UOC  performs  parity'  checks  on  your  computer's  data  mansmissions.  The 
controller  returns  STATUS  CX)DE  04  if  it  detects  incorrect  parity. 
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Wiring  the  RS422/485  Link 


Communications  link 
connections 


Tabic  2-5  RS422/'485  LirJc  Wring  Procedure 


Step 

Action 

1 

i 

j  Crtate  a  cnam  ot  up  to  15  UDCs  by  connectin-i  tnem  with  shisnaa 
twisted  pair  wiring  (Seiden  927*  Twinax  cr  equivalent)  to  a  naximu'n 
i  total  tsngtn  of  4CC0  feet  (see  Section  10— Capie  Specifications; 

2 

1  Connect  the  shieics  topeiner  with  the  enrep  connector  supplied 

3 

t 

Connect  the  negative  wires  to  D-.  See  proper  device  wirrg  diagrar, 
lor  terminal  number. 

4 

j 

i 

Connect  the  positive  wires  to  D*.  See  proper  device  wiring  d.agran 
for  terminal  number 

5 

Install  a  120  ohm  resistor  across  screw  terminals  D-t-  and  D-  on  me  last 
UDC  on  the  link. 

6 

1 

Make  sure  resistors  are  installed  at  the  computer  depending  on  trie 
port  being  used: 

•  RS422t'OCard(pinsl2and13; 

•  Burr-Brown  Converter  (A  and  B) 

Figure  2-3  shows  the  Hone>'wcU  communicadons  link  connecting  a 
personal  computer  to  a  rnaximum  of  15  UDCs.  Follow  the  procedure  in 
Table  2-5  to  wire  the  RS422/485  Communications  Lmk. 


Connrued  or  ter  ooee 
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Section  3  -  Estabfishing  Communications  and  Testing 
Preparing  the  Controller  for  Communications 


inirocuciton  Each  controller  on  the  RS422/485  Conmimications  link  n:usi  be  configured 

at  the  controlicT  level  for  cerraLo  paramcicn  before  communicanens  bcrA  cen 
the  Host  and  the  GantroUc:  can  be  accomplished. 


Synchronization  Before  you  attempt  to  exchanee  messages  betueer.  your  computer  and  the 

controllers  on  ±e  RS422/485  bnk.  you  must  sc:  up  the  conaoiler  for  the 
same  form  of  data  transrrjssior  that  the  host  computer's  RS422'485 
interface  uses.  This  is  called  Synchronization. 

You  must  match  the  cantroUcr  Baud  Rate  and  Parity  with  that  of  your 
computer. 


ConfJgufabia  Table  ?•  1  is  a  list  of  parameters  that  should  be  configured,  their  definitions, 

parametefs  range  of  sctdngs  or  selections,  the  procedure  for  entering  die  uifcrmaiun 

into  the  controller  is  found  in  Table  3-2. 


Tabic  3-1  G>mmunicaiions  Parameters 


Panmatar  Datinftion 

CommuniBatbns 

State 

Enables  or  disables  the  Communication  function  in  the 
controller. 

Oommunicattons 

Address 

This  is  a  number  that  is  assii^ed  to  a  controller  (limited  to 
15  controllers)  that  will  be  used  during  communications. 
This  number  win  be  Ks  address  on  the  link  (address  0-99). 

n  your  controller  has  two  loops,  each  loop  must  have  its 
own  individual  address  (i  e.  Lwp  1.  #6.  Loop  2.  #7;.  i 

Shed 

t 

1 

Term  used  to  describe  a  point  in  time  when  the 
controller,  which  had  been  working  as  a  slave,  reverts  to  j 
an  indeoendent.  stand  alone  controller  using  its  own  i 

inputs,  configuration  data  and  control  mode  Shec  will 
happeri  when  a  controller  is  in  slave,  the  shed  «  not  zero. ; 
and  me  communication  stops. 

Shed  Time  |  The  number  seiecied  will  represent  how  many  sample 

!  penods  wIM  elasse  belore  the  controller  sheds  Irom 
,  computer  control.  Eacn  period  equals  1/3  second.  ; 

! 0  -  No  shed.  j 

CcnT.r.uzi  or.  nex:  pa^e 
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Preparing  the  Controller  for  Communications,  ccnt^iued 


Parameters,  continued  Table  3-1  Conrnunicaaons  Parameters,  Continued 

Parameter  j  Definition 


Shed  Comroller  •  This  selection  oetermines  the  mode  ot  local  centre 
Mode  and  Output  j  whenever  tne  controller  is  SHED  trem  tne  siave  moce 

*  •  Last  Mode  and  Output  -  The  controller  will  return  to 
j  the  same  mode  (Manual  or  Automatic)  and  Output 
I  level  that  it  was  in  before  shed. 

j  •  Manual  Mode.  Last  OLlnut  -  The  r  ontroller  v»ii!  return 
to  manual  mode  and  the  last  cut  out  level  it  was  m 
■!  betore  shed 

i  •  Manual  Mode  Pailsafe  Output  -  The  controller  wiil 
I  .  return  tc  manual  mode  at  the  output  level  selected  at 

I  i  ID  code  40  -  Failsafe  Output  Value. 

:  •  Shed  to  Automatic  Mode  -  Tne  controller  will  return  to 
automatic  mode. 


Shed.  Setpoint  This  selection  determines  what  setpoint  will  be  used  if 
i  Recall  ^  the  contioiler  is  shed  from  the  communications  linK. 


!  •  TOLSP  -  The  comroller  will  use  the  last  local  setpoint 
•  stored. 

!  *  TDCSP  -  The  controller  will  store  the  last  computer  ; 


1  ... 

setpoint  and  use  ft  at  the  local  Setpoint  (LSPi . 

LSP2,  or  LSP3,  whichever  is  in  use). 

Rarity 

Transmitting  each  ASCII  character  requires  B  bits. 

•  7  bits  for  the  character  code 

•  1  bit  (the  eighth)  tor  Parity,  which  may  represent  either 

ODD  or  EVBI  parity.  | 

1  Thus,  the  controller  can  accommodate  ycur  computer's 
:  choice  ol  parity  (odd  or  even)  and  oerlorm  parity  checks 
on  your  computer's  data  transmissbn.  The  controller  will 
return  STATUS  CODE  04  It  It  detects  incorrect  parity 

!  Baud  Rate 

. 

This  is  the  transmissbn  speed  in  bits  per  second.  In 
order  to  communicate  property,  the  comroller  must  be 
set  to  the  same  Baud  Rate  as  your  computer.  The  Baud 
Rate  selectbns  are:  300,  600,  1200,  2400,  4800.  9600. 
or  19,200. 

Communication 

units 

This  solBClton  determines  how  the  comroller  values  are 
expressed  during  communicatbns; 

Percent  of  span  or  Engineering  units. 

Communtcatbns  j 
Sctpoim  Ratio  I 

Ratb  value  for  computer  setpoim.  The  range  is  from 
•20.00  to  4-20.00.  i 

Communications 
Setpoint  Bias  | 

Bias  value  for  computer  setpoint.  The  range  is  from  j 

-999  tc  9999. 

Conttnu^d  or,  next  pa^e 
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Preparing  the  Controller  for  Communications,  comrued 


Procedure  The  procedure  in  Table  3-2  tells  you  what  keys  to  press  or.  the  conroller 

keyboard,  the  upper  and  Icwcr  display  indicaaons.  and  the  range  of  scrings 
available  to  you.  Not  all  prompts  may  be  available  for  your  paracular 
conffoller. 


L'se  AT  to  make  adjustments  to  the  range  of  sendng  or  selccdor. 


Table  3-2  G)ntroller  Procedure  for  Communication  Parameters 

Step  j  Press  J  LowerDl^ay  !  Upper  Display  ;  Parameter  Description  , 

!  I  '  Rartge  of  S^ing  ; 

i  !  or  Selection 


‘  COMMUN 


! 


successive  cresses  cl  the  IFUNCTIONT;  key  wi!i  sequentially  display  ai'  me 
tunctions  and  their  values  or  selections. 


COM  STATE  !  DISABLE  j  Communication  State 

j  DMCS  i 

I  RS422  ! 


j  ADDRESS 

!  01  to  99* 

1  *  AddrMt  OO  di«eenn«ei(  ii  hwn  tw 

1  k(ik 

J. 

Communication 

Address  (Loop  i) 

ADDRESS  2 

01  to  99*  (must  be  diWorent 
rromLoopi) 

*  00  teeoimMti  it  mm  tm 

hnk 

Communication 

Address  (Loop  2) 

1 

1 

SHED  TIME 

0to255 

Sample  periods 

0  >  No  Shed  will  occur 

Shed  Time 

PARHY 

ODD  !  Parity 

EVEN  j 

BAUD  RATE 

300  4800 

600  9600 

1200  19200 

2400 

Baud  Rate  (bits'second) 

SHED  MODE 

LAST  FAILSAFE 

TOMAN  TO  AUTO 

Controller  Shed  Mode 
and  Output  Level 

SHED  SP 

TO  LSP  •  Shed  Selpoint  Recall  : 

TOCSP  !  1 

Continued  on  nett  page 


12/92 


RS422'4S£  Corrmunications  Option  Prccuct  Manual 


15 


Preparing  the  Controller  for  Communications,  centred 


Procedure,  continued 

Tabic  3-2  ControUe:  Procedure  for  Comrranicadon  Parameicrs 


Step  I  Press  Lxnver  Display 

i 


UNITS 


CS?  RA-10 


Upper  Display 
Range  of  Setting 
or  Selection 


!  PERCENT 
!  EN3  UNITS 


-20  00  to  ♦20.00 


CSP2  RATIO 


CSP2  BIAS 


-20.00  to  ^20.00 


-20.00  to  ♦20.00 


;  Parameter  Description 


Comnun.caiior  jniis 


Commur.  SP  Rati: 
(Loop  i) 


-999  tc  ♦9959 

j  Commun.  SP  Bias 

j(Loopl)  ! 

'  Corrmun  S=  Rdio 
i  (Loco  2| 


Commun  SP  Bias 
(Loop  2) 
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Programming  Your  Computer 


IntrocJuction  To  propxT.  yoiir  cor.putcr  for  communicadon  with  thr  variouj  conattllfrr 

on  ihe  link,  you  wrac  r.put  and  ourpu:  staicmenr*:  lo  send  and  receive 
ASen  character  strings  to  and  frotri  the  conrolier  fSee  ASCD  xnc 
Hexadecimal  cor.vrrsior.  Uible  ir.  Sccdon  9.i  You  era;  ahe  conrollc:  'l-:t  any 
I'O  device. 


R»ai)8St 


To  send  a  recaes:.  you  procram  your  computer  to  ourpu:  die  appropr.^'e 
character  string  to  the  co-naolier. 


Response 


To  ge;  a  response,  you  program  your  computer  to  input  the  expected 
character  snng  from  the  controller. 


Example  The  following  programming  statements  shou  how  you  would  ourpu*  a 

request  message  and  read  the  resulting  response.  This  example  is  wrinen  in 
Foraar  and  uses  the  following  assignment; 

•  I/O  Channel  5  for  your  computer’s  RS422/4g5  Transmit  Data  Line. 

•  I/O  Channel  6  for  your  computer’s  RS422/4g5  Receive  Data  Line. 

•  I/C  Channel  7  for  your  computer  s  primer  or  terminal. 


Table  3*3  lists  the  programming  sutemems  for  this  example. 


Table  3-3 

Programming  Statements 

1  Step 

Statement 

Aoion 

;  Serrding  the 
!  Request 

;  10  Write  (5.20) 
i  20  Foima!  rxXXXIOOr, 

t 

i 

Writing  the  character  string  the 
character  string  XXXXXXX  to  I'O 
channet  5  whicn  transmits  the 
character  string  XXXXXXX  to  the 
controHer. 

'  Getting  the 
Response 

30  Read  (6,40)  Reply 
'  40  Porm«  (12) 

Reatfng  the  character  srnng  a;  I'O 
Channel  6  which  receives  data 
trorr.the  comroller  mte  reply 

Disptaying  the  '  50  Write  {7,60;  Reply  ;  Writing  the  contents  ot  Reoly  to 

’  Response  :  i  i/o  Channel  7.  a  pnnter  ortermnal 

.  60  Pormat  (12) 
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Message  Exchange 


What  is  a  message 
exchange? 


Sending  requests 


Your  computer  communicates  with  the  UDC  controllers  using  the 
RS422/4S5  link.  Each  communicanon  take';  place  as  a  message  exchange: 
Your  contpuier  send.v  a  request  message  fASCIl  characters),  and  tlier.  waits 
for  the  resulting  response  from  the  conrcller  involved  (ASCII  characters). 
Figure  3-1  shows  how  this  occurs. 


Figure  3-1 


Message  Exchanges 


B’jsv 

Rtady  ^ 

Status  ef  Las*. 
Tfaosaetisr* 


Your  computer  is  the  host,  it  initiates  a  message  exchange.  The  UDC 
concroDers  are  tespond-oniy  devices. 

When  you  send  a  Read  request,  the  UDC  responds  with  dte  data  requested. 
If  you  write  configuration  or  override  data  into  a  UDC  the  UDC  responds 
with  a  Busy  message  (0082xx).  The  host  should  send  a  Ready  message  at 
which  time  the  UDC  will  respond  widi  a  status  of  the  write  transaction. 
Communication  with  a  single  UDC  should  not  be  faster  than  1/3  second. 

Until  the  UDC  cornpicies  processing  of  the  data,  any  subsequent  valid 
message  received  is  a-nswened  with  a  busy  response. 
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Request  Messages 


What  is  a  request 
message? 


Your cortputcr  qucrtts  a  controller  and  indicates  the  communicanor. 
function,  or  operation,  that  the  concollcr  should  penonrt  by  sentng  a 
request  message.  Request  messages  are  composed  of  s’^andard  fields, 
separated  by  corrma-s.  Each  field  contains  a  ccruun  kind  of  informacor. 
which  vou  must  enter  in  order  to  have  a  valid  request  message. 


Bequest  message 
fields 


Figure  3-2  shows  the  ntcuest  message  fields  and  the  selections  that  nay  be 
entered  into  each  field.  Table  3-4  lists  these  selections  and  thez  definitiors. 


Figure  3-2  Request  .Message  Fields 
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Request  Messages 


RequASt  message  field 
selections 


Table  3-4  is  a  list  of  selections  for  the  request  message  fields  and  theu- 
definitions. 

Table  3*4  Request  Message  Fields  Definitions 


Seleciion  j  Definition 


^  station  Address 

1 

1 

t 

1 

f 

1 

1 

A  two  digti  device  aedress  -  from  0i  to  99  -  that 
ioentilies  the  specific  controller  you  are  addressing.  You 
must  assign  a  unique  station  address  to  eacn  controller 
or.  the  link 

'  For  a  2  Loop  contfo'ier  two  distinct  addresses  must  oe 
configured.  One  address  is  used  to  designate  Lood  i ; 
and  one  is  used  to  designate  Loop  2.  Either  address  may 
be  used  lor  transactions  which  are  loop  indepennent. 

See  'Preparing  the  Controller  for  Cornmunications'  :r  i 
this  manual.  A  UOC  will  net  respond  to  address  C  since 
the  address  results  >n  a  disconnect.  ; 

.  Protocol  Pteld 

* 

I 

1 

j 

A  lour  digit  number  that  selects  whether  or  not  you  are  1 
going  to  use  a  Checksum  Protocol  (for  increased  data  I 
security;  with  your  message  exchange.  ! 

•  4204  selects  Checksum  Protocol 
-  see  “Checksum  Protocor 

•  0204  ignores  Checksum  Protocol 

Any  sequence  utilizing  other  than  4  or  0  in  the  first  digit  i 
results  in  an  error  with  an  error  message  returned.  j 

1  UOC  State  and 

Mode 

1 

A  hexadecimat  number  that  determines  what  state  you  I 
want  the  UDC  to  be  in  (monitor  or  slave)  and  the  mode  of 
operation  desired  (manual  or  automatic) .  You  can  also 
change  the  eomretier  setpoim  from  Local  setpoint  to 
Remote  setpoint  or  vice-versa. 

'  ^TTEt^ON  j  Any  mangn  irwrln  In  [inC  Stal«  nr 

Control  mode  will  not  be  indicated  in  the  response  unti. 
the  next  transaction. 

Pracoool  Cless  and  !  A  hexadecimal  number  that  allows  you  to  do  a  Lcopoao:  ; 
Operation  Code  |  or  do  a  READ.  WRITE,  or  READY  transaction. 

Continued  on  next  page 
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Request  Messages,  comnjed 


Re<)uest  message  field 
selections,  continued 
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Table  3-4  Request  Mt-ssage  Fields  DefLiidons.  Conr-nued 

Selection 

Definition 

‘  Data  Type  Field 

1 

1 

1 

! 

i 

i 

1 

1 

1 

.  A  two  digl  njmoer  that  specifies  tne  format,  or  aala  type. 

:  of  each  of  the  parameters  that  can  be  accessed  m  tr.e 

1  UDC  controller, 

j  1*  ■  Sinole  Byte  Decirna'  (unsigned;  -  used  wch 

1  configuration  prclocci  lor  dcita'  parameter  cede 

■  numbers  128  through  255. 

41  -  Sirvgie  Byte  Dectmal  (unsigned)  -  used  with 
configuration  protocol  cl  exte~aed  dio'tai 
paramete'  code  numbers  (UDC  600u;. 

.  18  =  Floating  '^oint  Formal  -  used  wrtn  configuraticn 
protoool  for  analog  parameters  cooe  numoers  OD' 
through  125. 

48  .  Floating  Point  Formal  -  used  with  configuration 
pmtonai  for  e*r»nd»d  analoc  oarameier  code 
numbers  (UDC  6000)  j 

DO  «  ASCII  Text  -  Used  with  loopback  orotocol  only 

1  Data  Field 

1 

1 

1 

1 

1 

The  data  in  this  lieW  is  detemmned  by  the  type  of  j 

request:  j 

•  READ  -  three  digr*.  parameter  code  which  identities  a  1 
pariicutar  parameter  for  which  you  warn  to  know  tie 
value  or  selection 

•  WRITE  -  three  digit  parameter  code,  which  iderWif  s  a 
particular  parameter  you  want  to  change,  a  comma  (.]. 
and  the  value  or  selection  you  want  to  entei 

•  READY  -  three  zero's  (000)  -  used  in  conjunction 
with  a  write  request.  Sent  after  a  write  request  to  verify 
that  the  information  transmitted  was  received. 

•  LOOPBACK -ASCII  Text 

Checksum  Field 
(Optional) 

< 

This  field  8  a  one  byte  hexadecimal  value  (two  ASCII 
characters)  representing  the  binary  sum.  ignoring  cames. 
generated  by  adding  the  ASCII  code  for  each  character  m 
the  message  exchange,  up  lo  but  not  including  the 
checksum  and  the  CR  and  LF  characters  j 

•  No  Characters  •  No  Checksot^ 

•  HH  •  two  digit  hexadecimal  number  represerttirg  the 
calculated  checksum 

Carriage 

Retura'Llne  Feed 

i 

Terminates  a  message.  The  message  wilt  not  be  i 

exchanged  unless  used  in  this  order  (CR  LF).  j 

RS422'485  Comm-jr.icatons  Option  Produd  Manus: 


21 


Response  Messages 


What  is  a  response 
message? 


The  response  message  tells  your  computer  the  present  s'-atus  of  the 
operation  initiated  bj-  the  request  message.  Response  messages  are 
composed  of  sandard  fields,  separated  by  commas. 


Response  message 
fields 


Each  field  contains  a  cenair.  kind  o:  Information.  Figure  ?-3  incicate.s  the 
response  message  fields  and  lists  the  information  that  could  be  returned  in 
each  field. 


Ficure  3-3  Rcsoor.se  Messace  Fields  Lnformarion 


•  RESPONSE- 


hem  e,  value 


i  Request  Message  Status  Code  ■  -■  *  i 

0C»  Request  mtssaje  recMv<>d  tuoni-'uiijr  ! 

Ct  •  Oata  Type  Code  invalid  ' 

I  C2«  Request  is  invald  j 

I  ShecttL-nprorooBlrqcawsaereeienora  ! 

Danryerrar 

UOCSlatusCode  -  '■  ' 

OC  ■  inx  t  jnstanirq  preoeriy  and  hat  perwimed  bm 
apertan 

3t  •  UOC  received  invatid  data  ano  aoorted  trie  ocuatier.  | 
OSaUtXtiEbusyrRerdenW'RrrCS)*  > 

j  oa  •  UOC  cannot  porterm  requested  eoeraion  ei  cunreni 

'  moo* 

.  OS  •  UOC  eertonneiq  AuMine  or  Aaattune 
I  Or>UOCunaOteioparlo<mreouastetpreMr.iime(n<ey 

eoair  aumg  wrdet  IS  SEProm  or  wfier  unit »  ft  set  «ioi 
SO  ■  UOC  anor  staaat  lui  Changed  (deviee  Moenoeni  siaais) 
added  IS  atoeet.e  ~K 

UOC  Slate  and  Mode  (NaudsdniarNoir  _ 

C-SlaMt.  Manual  LSP  •- Manner.  Manual  USP 

3 •Slave. Manual  nSP  a •Menaet  Manual  RSF 
4«SlMe.aiiisni8KLSP  C*Msmsr.aiiismaaeLSP 
e  •  Slave.  AMS  RSP  E»Moiwer.Ai:iomax  RS° 

*  To  verfy  anr  yeu  nave  sen;,  tanc  a  R£  AOV  lesiiai  rtee  REAOnwnTC  c 
^  Oianea  O' Me  a  Mem  MiK  ON  S' Oev  enee  ae;  ecemivaaop 


Detanaid  lei 

aiwayv  nsrr'  ne  .  vaue 
tmiaga*  or  lioating  pvni;> 


I  Checktuffl 
^  -  relumed  lo"  aJOc 
leouesu 

.  net  returnee  tor  C23a 
l•auelts 


.  Alam  Stabs  (Haiadaomal  No.) 
r  •  NuAiam 
1  •  Alam  at  On 

3  a  Alarm  at  Cnange  e*  iiaie" 

)  a  Maim  ai  On.  Alarm  at  cnanse  St  Slate 

4  a  AiarmeZOn 

5  •  AUim4i0n.  AlannaeCn 

f  a  Maim  ai  Change  St  itaiA.  Alarm  as  Or 
y  a  Atvmar  4  03  On.  Alarm  SI  Change  SI  aisle 
•  a  Alanti  03  Change  01  llsis 
%  m  Aiaim  03  Ciwnge  ol  itaw.  Alarm  n  Or 
A  a  Aawmai  AasChangeoitisia 
8  •  Alam  ai  A  03  Change  el  ttsis.  Alaim  ai  On 
C  a  Atinr  f3  Change  el  sam.  Alarm  as  On 
Da  aMimai  A  as  On.  Alam  t3  Change  el  Stale 
E  a  Aairm  as  On  Alarm  a*  A  03  Change  s'  siste 
f  a  AiarmtlAfSOn  Alvmai  ASSChanged 
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Response  Messages  con:.n_od 


Response  message 
field  Information 


Tabic  3-5  is  a  list  of  the  informanon  contained  Ln  the  response  message  anri 
their  deftnitior.s. 

Tabic  3-5  Response  Message  Fields  Definibons 

j  Type  of  Information  ‘  DeftnKIon 

i  Request  Message  A  nve  digit  code  tnat  indicates  whethe'  or  not  tr-e  prerent 
Status  Code  i  request  message  was  successfully  processed  rcr 

j  .  detailed  explanations  and  recovery  orccecu-es  fo'  these 

codes,  refer  to  ‘Request  Message  Status  Cooes"  in  tn.s 
j  section 

■  UDC  Status  Code  1  A  two  digit  code  that  indicates  whether  or  net  tnc-  L'DC  | 
1  controller  addressed  is  working  correctly  and  has 
performed  the  requested  operatior!  For  detailed 
i  explanations  and  recovery*  procedures  for  these  codes 

1  1  refer  to  'UDC  Status  Codes'  in  this  sections  I 

UDC  State  and 

1  Mode 

f 

t 

1 

1 

A  hexadecimal  numperthat  indicates  whether  the  UDC 
controller's  present  state  is  'Slave*  or  'Mo.nitor  and 
j  whether  it  is  in  Manual  or  Automatic  mode  using  tne  Locc  J 
setpoint  or  Remote  setpoint. 

ATTENTION  Change  made  in  UDC  State  or 

Control  rryjde  will  not  be  indicated  in  the  response  until  j 
the  next  transaction. 

:  Alarm  Status 

1  . 

A  hexaoeoimai  number  that  indicates  the  status  of  Aiarrr  : 
*1  ana  #2  or  both,  n  mdicaies  when  the  Alarm  is  on  or  j 
has  changed  state  Since  last  communication  The 

Change  of  state  indicator  is  a  backup  to  the  ea'otf  state 
indicator,  (f  an  alanr  goes  from  off  to  on  then  off  in  i 

between  consecutive  communications,  the  onroff  would  \ 
not  show  it  The  change  of  state  flag  would  show  ihct  it 
had  happened.  j 

Data  Field 

1 

This  field  always  returns  the  identifying  number  tor  ;he 
parameter  In  the  request  message  ana  the  value  for  that  : 
parameter  (elfher  an  integer  or  field  floating  decimal  j 

point).  I 

Optional  Checksum 
Field 

■ 

\ 

This  field  is  a  one  byte  hexadecimal  value  (two  ASCII 
characters)  representing  the  binary  sum.  Ignoring  cames  . 
generated  by  adding  sne  ASCII  code  for  each  character 
of  the  resDonse  message,  Ignoring  parity,  up  to  but  not 
including  the  checksum  it  is  returned  tor  42C4  requests 
only.  See  'Checksum  Protocor  this  sectwn. 
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Status  Codes 


Request  message 
status  codes 


The  codes,  listed  ir.  Table  3-6,  indicate  whedier  or  not  the  leoues:  messaae 
was  successfully  processed.  A  suggested  recovery  procedure  is  listed  for 
those  that  indicate  an  enror. 


Table  3-6  Recues:  Message  Status  Codes 


Request 
Message 
Status  Code 

1  Explanation 

1  Suggested  Recovery 

1  ' 

}  r 

00 

!  The  request  message  was 
successluiij-  processec 

Not  applicable, 

01 

Request  message  tormat 
invalid 

!  Check  format  ct  request  ‘ 

1  message.  Resend  message 

CM 

O 

Request  is  invalid.  Tne 
controller  aedressed  does  not 
support  the  requested 
operation. 

Check  parameter  identifying 
code  and  value. 

: 

04 

i 

Checksum  indicated  in  the 
request  message  ditlers  from 
the  checksum  the  UOC 
calculated  Or  UDC  has 
defected  incorrect  parity  for 
character  transmitted  in 
request. 

Check  checksum  calculations  I 
Resenc  message. 

! 

Continued  or.  nev  page 
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Status  Codes,  conjrnued 


UDC  status  codes  All  the  controllers  on  the  lin>;  return  the  LDC  Status  Codes  listed  ir. 

Table  3-7.  A  suggested  recovery  procedure  is  listed  for  those  that  indicate 
an  error. 


Table  3-7  UDC  Status  Codes 


:  UDC 
'  Status 
Code 

Explanation 

Example 

j  Suggested  Recovery 

j 

1  00 

i  UDC  turcrioning  prooerly  and 
j  nas  received  ftie  mer  sage 
i  correaiy. 

j 

,  Not  apoi  caoie 

1 

.  01 

{  UDC  has  received  invalid  data 
j  from  me  computer  ard  dd  not 
i  perlorr  the  requested 
!  ooeration 

Data  error.  Co-tfigurafion  rem 
nuntoer  incorrect,  data  oul-of- 
,  range  or  incorrect 

i 

f 

Check  the  UDC's  j 

configuraficn  and  limits.  1 

1  02 

1 

1 

1  UDC  is  tjusy  until  the  data 
;  received  is  processed. 

Relumed  after  each  write 
when  a  controller  is 
processm?  a  change  to 
configuration  database. 

1 .  Do  ready  reoues?  to  see  if 
:  information  rece/vec  j 

!2.  Wait,  then  re.send 

1  request. 

04 

i 

1 

UDC  cannot  perform  in'- 
requested  operation  in  its 
current  mode. 

1 .  Request  error,  request 
Miegal.  request  incorrect  in 
present  state  fCalib). 

2  Requested  illegal  mode 
change. 

3.  Data  received  in  wrong 
format. 

Check  config: -ration  with  .ast 
request.  Check  osta  field  and 
data  type  field  i 

1 

- 

1 

i 

06 

The  UDC  IS  performing 
Autotune 

■ 

Returned  when  the  controller 

IS  per.'orming  the  Autotune 
function 

Wait  or  stop  AutoJ  une .  then  j 

resend  message 

i 

( 

UDC  unable  to  pertonn 
request  ai  present  time 

May  occur  during  writes  to 
EEProm  or  when  unit  is  in  set  ; 
up  ar>d  data  changing  via  the 
keyboard. 

Wait,  resend  request  | 

4-80  • 

i 

UDC  status  Change  '  Indicates  one  or  more  of  the 

following  have  changed.* 

Read  255  code 

•Emergenev’  manual.  Failsafe,  Working  calibration  checksum  error, 
Confiiniration  checksum  error.  Factory-  calibration  error.  Hardware  failure, 
Restart  after  shed.  Configurarion/calibration  memors’  changed. 
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Checksum  Protocol  (for  Data  Security) 


Introduction 


The  optional  Oiecksum  Protocol  is  used  to  increase  sccurit)-  on  the 
RS422.'‘iJ!5  link.  Tnis  protocol  enables  both  your  contputc:  and  you:  L’DC 
10  detect  mer.saccs  ±at  die  RS422/4S5  ILnk  has  transmined  inaccurately. 
Thus,  this  protoco!  makes  the  RS422/4Ji5  communicanor.s  link  more 
reliable. 


CAUTION 


Failure  to  use  checksum  protocol  could  make  the  undetected  emorrate  for 
the  RS422/4.S5  ILni:  ar.accepDblc  for  your  process  control  appiicanon. 


Usmp  checksum 
protocol 


You  can  use  the  checksum,  protocol  u:th  an\  ines.sajc  exchange.  Tlie  UDC 
uses  the  prot'X-o!  to  check  r.e  transmassion  of  retjucst  messages.  Your 
computer  uses  me  protocol  to  check  the  transmission  of  response  messages 

Vklten  a  message  exchange  includes  checlcsum  protocol: 

•  Your  UDC  car.  tcD.  with  high  probabibt>-,  if  the  ASCII  code  ir  the 
request  message  has  changed  during  transmission  from  your  computer. 

•  Your  computer  can  tell,  sxithi  high  probability  ,  if  the  ASCII  code  h  the 
response  message  has  changed  dunng  transmission  from,  the  UDC. 

To  use  Checksum  Protocol,  you  change  the  format  of  the  request  message 
as  shown  in  Figure  3-4  as  follows; 

•  You  use  a  4204  in  the  request  format 

•  You  insert  a  2-digit  HexadecinuJ  number  that  represents  the  checksum 
that  you  have  calculated  from  tlie  ASCII  codes  in  the  retjucs:  message  as 
explained  in  “Caicuiatinf  the  Checksum''.  See  Section  9  for  an  ASCH 
Cbnversion  tabic  vtd  a  Hexadecimal  Binarx-  ubie. 


Figure  3-4  Request  Fonnat  for  Checksum  Protocol 


Consfuus  or.  rex.',  page 


RS422'485  Commjncstcns  Octior.  ?;ocuct  Manual 


12'22 


26 


Checksum  Protocol  (for  Data  Security),  comnjed 


Calculailns  the 
Checksum 


Table  3-f.  lists  the  procccure  for  calculaing  the  chccksum.Sec  Figure  3-5 
for  ar.  example. 


Table  3-8 

Calcjlabng  the  Checksum  Pnxedure 

;  Step 

Actton 

j  1 

TaKe  t^e  bnary  sun*  ignornp  carries  generated  by  the  most 

Significant  bis.  of  me  ASCII  code  tor  each  of  the  message's 
character,  ignonn;  pa'‘ity,  up  fo  but  net  inducing  the  CHECKSUM 
field  and  the  CR  and  LF  cnaraaers.  The  fma'  sum  should  be  an  fl-bii 
bina-y  number  See  Section  9  for  ASCII  Conversion  fable  anc  j 

He*a3eciT.a(  tc  Binar>'  fable 

2 

Conver  the  tour  ic asi  sigaiicant  bits  of  this  sum  to  me  equivalent  | 

nexaCecima  digit  This  becomes  the  least  significant  cigif  m  itie  i 

CHECKSUM  field  j 

3 

Convert  the  four  most  significant  bits  of  this  sum  to  the  equivalent 
hexadecima’ d  gi  This  becomes  the  mesf  signiicant  digit  in  the 
checksum  field 

Con:ir.ue’J  on  nex:  paiie 
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Checksum  Protocol  (for  Data  Security),  conj  nued 


Checksum  calculation  Figure  3-5  shows  an  example  of  the  result  of  a  chccksuiTi  calculation 
according  to  mstruc'Jons  in  Table  3-8. 

Figure  3-5  Example  of  Checksum  Calculation 

Example 

,  03,4204.E4.1 8,001  JC  CR  LF 


0 

0011 

oooc 

3 

00' 1 

0011 

011C 

00' 1 

001  c 

'100 

ico: 

in 

A 

00  V 

0*00 

11CC 

o:ii 

2 

0011 

0010 

1111 

0101 

0 

0011 

0000 

0010 

0101 

A 

0011 

0100 

0101 

100- 

0010 

1100 

1000 

0101 

E 

0100 

Old 

1100 

1010 

A 

0011 

0100 

1111 

1110 

• 

0010 

1100 

0010 

1010 

1 

0011 

OOC1 

0101 

1011 

8 

0010 

1000 

1001 

0011 

0010 

1100 

1011 

1111 

0 

0011 

0000 

1110 

1111 

0 

0011 

0000 

0001 

1111 

« 

0011 

0001 

0101 

0000 

«  ^ 

0010 

1100 

0111 

1100 

Hex 

7 

C  IChecKSum; 

Conanued  on  nex:  pofe 
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Checksum  Protocol  (for  Data  Security),  cort.Tued 


Success  or  failure  Aft:r  rccei^nj  a  request  that  uses  checksum  protocol,  the  LJDC  calculates 

the  checksum  of  the  chx'aciers  received  ar.d  compares  this  to  the 
hexadecimaJ  number  stated  in  the  checksum  field.  Depending  on  u’hcmcr 
the  checksums  agree,  the  UDC  rctLrr.s  cither  me  “success”  or  “failure" 
response.  Figure  3-6  indicates  wha:  happens  when  checksum  protocol 
is  used. 

Figure  3-6  Using  Checksum  Protocol 


Ccmpuift'  uses 
protoco'  to  cnesK 
resoonse  messaces 


Controller  uses 
protocol  to  cneck 
reoues;  messages 


Conii  -■ .  fn  nejci  pate 
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Checksum  Protocol  (for  Data  Security),  comnued 


Success  response 


If  the  chccksur^  agree  -  and  no  other  problems  are  encountered  -  the  L'DC 
returns  *e  success  response  beginning  witfi  Request  Message  Status 
Code  OO.  Figure  3-7  indicates  this  response. 


Figure  3-7  “Success  Response’'  Message  Fields 
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Checksum  Protocol  (for  Data  Security),  conmuM 


Failure  response  If  the  checksums  disagree.  UDC  iporer  ihe  request  and  returns  the  fxlure 
response  Request  Message  Status  Code  04.  To  recover,  you:  computer 
repeats  the  operation.  Figure  3-8  indicates  this  response. 

Figure  .'-8  “Faiiure  Response”  Message  Ficld.s 


onj  ■ 

Stc-es:  M«5S83*  -J'-iS  Cod»  ■ 

(c^eit'.sj-  S'ctoco:  rncaitj  ;i  p'oota'n  c  urty  ttrof, 


>■4  lai  u'#  f«Joons«  tray  a  t;  aro*  tnat  tf«t«  it  a  or;bi»~  wo  ir*  'JOC 
In  Ti  i  cato.  ina  rtiacnM  wcjid  0«: 


m«au;t  ratjs  eait  .'CWsCKS'JM  O.K.i  _ 
use  StatLt  Ct>a»  ;3t  ln*3jgr  C?  mcoiti'j  an  »rtcr) 

unc  S‘4?e  an;  M»m  -  - 

Alt’-.  StatJi - 

cr.«»!;uT  (tot  tn« 4  prav;:us  cfijraj«-fa: .  — „ 


HE 


mi 


I  i 


I 


I 

i 


Checkajm  Calculation  After  receiving  a  response  that  has  checksum  protocol,  your  compi  ter 

should  perform  the  checksum  calculations  on  the  characters  reccis-ed.  and 
compare  the  results  to  the  checksum  in  the  response  me.ssage.  If  the 
checksums  disagree,  your  computer  should  repeat  the  operation. 


ATTENTION  1  If  there  is  a  problem  with  the  UDC  hseU’,  a  UDC  Status  Code  indicating  an 

error  will  be  returned. 
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Shed 


What  is  Shad? 


Shed  time 

Shed  controller  mode 
and  output  level 

Shed  setpoint  recall 

Howtoerr  mis 
itTofmation 


Shed  happens  when  the  controller,  which  has  been  uorking  in  "Slave." 
reverts  to  "Stand  Alone"  mode.  Upon  recei\ir.g  a  "Slave"  message,  the 
controller  resets  the  "SHED  TIMER."  If  diis  timer  expires  before  the  next 
valid  message,  the  controller  goes  to  stand  alone  opemrion.  Wnen  the  host 
reconnects  with  a  valid  message,  the  response  will  indicate  as  8  at  the  third 
digit  to  indicate  a  restan  after  shed. 

Thus  SHED  acts  as  a  safeguard  in  case  the  computer  or  communicadons 
lini:  fail.  If  soir.ethhg  prevents  the  computer  from  comnnunicadng  with  the 
controller  the  device  renims  tc  the  local  control  mode.  The  local  operator  :s 
then  able  to  regain  control  over  the  controller  and  operate  i:  by  the 
keyboard. 


Shed  Time  works  like  a  timer.  The  nu.mbcr  selected  will  represent  how 
many  sample  periods  there  will  be  before  the  controller  sh^s  from 
computer  conTOl.  You  can  configure  the  shed  time  to  be  one  that  is  between 
1/3  second  and  approximately  83  seconds.  0  =  No  Shed. 


This  determines  the  mode  of  local  control  whenever  the  controller  is  shed 
from  tlie  communication  link. 


This  determines  what  setpoint  will  be  used  if  the  controller  is  shed  from  the 
communicanons  link. 


Refer  to  “Freparing  the  Controller  for  Communications"  in  this  section  for 
these  selections  and  procedure  for  entehng  the  information  into  the 
controller. 
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Loopback 


Making  sure  all  the 
controllers  are  on-line 


Loopback  message 
exchange 


Request  message 


Once  you  have  established  communicabons  berween  the  UDC  corirrolie: 
and  you:  computer  and  understand  the  message  exchange,  i:  is  a  good  idea 
to  test  communications  :o  aJl  the  controlie.'s  on  the  RS422/'d85  iin>:  Tn; 
LOOPBACK  opemtior.  is  an  easy  way  to  do  this.  By  including  ;ne 
appropr.ate  address  in  the  loopbac*:  operation,  you  car.  send  a  senes  of 
characters  ^om  your  computer  to  any  device  or.  the  link. 

After  receiving  these  c.haracten.  the  device  addressed  ‘echoes"  back  the 
satne  characters.  By  com.panng  the  characters  sent  to  tnose  returned,  you 
car.  tell  whedier  comncunicanors  are  workln:  correnly. 


With  n;s  message  excha.nge.  you  car.  test  the  commurjcatior.  hni;  berw  een 
your  computer  arc  any  conroUcr. 

•  In  the  request  mes.sage.  your  computer  senes  a  senes  of  characters  ;c  the 
desired  device 

•  In  the  response  me.ssage.  the  device  returr?  the  characters  it  received  to 
your  computer. 


Table  3-9  is  an  example  of  the  Loopback  Request  Message  with  or  w  ithou; 
the  checksum. 


Table  3-9  Example  of  Loopback  Request  Message 


j  PtOtOODi 

Message  Fonnat 

1  WBhChscksum 

AA,42D4.ES.DD.123456789ABC.CS  CR  LF 

(12  characters  max.; 

Without  Checksum 

1 

AA  0204.E6.DD.123456789ABCDE.  CR  LF 

(14  characters  max.) 

Where: 

AA  <•  Statun  Address 

' 

Conrir.ued  or.  r.tii  serf 
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Response  message  Tabic  3- 10  is  ar.  exan:pis  of  the  Loopback  Response  Message  uu".  or 
wiihou’t  the  checksum. 

Table  3- 1 0  Example  of  Loopback  Response  Message 


1 - 

;  Protocol 

Massage  Format 

With  ChecKS’JT 

{  OOSSMA  123456789.ABC.es  CF  LF 

1  Wilhojt  Checksum 

■  OOSSMA.1234S5789ABCDE.  CR  LF 

Wfiere: 

}  00  •  UDC  Type  Error  1 

i  SS  .  UDC  Status 

M  >  Moo e  (Hex  -  see ‘Message  Excha'ce  ; 

A  «  Alarm  Data  (Hex  -  see  ‘Message  =x  r  ange": 


Programming  example  The  programmutg  sutements  in  Table  5-1 1  show  how  you  could  pcrfonri 
the  L00P3  ACK  openaon  with  the  UDC  controlJer  that  has  station  address 
09-  not  using  checksunr.. 

If  the  LOOPBACK  ooeration  is  successful,  these  staternents  would  pnn; 
OOOOMAi{ELLO#69. 

If-'hgre:  M  *  Mode 

A  »  AlamiDara 


Table  3*11  Programming  Example 


!  1  Pregnmming  Statamant  |  Rasutt 

1  Request 

!  10  Write  (5.23) 

;  20  Format  (*09.0204.E8.DC.HELLO#09*) 

» 

Sending  the 

LOOPBACK  reouest 
message  that  contains 
the  eight  characters 
HELLO#09  to  the 
eontroHer  with  station 
address  03. 

Response 

3:  Read  (6,<0)  Reply 

40  Format  (A15) 

50  Write  (7.60)  Reply 

60  Format  (AiSi 

Receiving  and  pnntmg 
the  response  message 
that  contains  the 
characters  returned. 
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Recovering  from  Communications  Failures 


What  is  a  lost  message?  When  your  computer  sends  a  request  messac:  but  doesn  t  receive  a 

response,  a  message  (einer  the  request  or  the  response)  has  been  lost  on  the 
link.  As  shown  in  Figure  5-9,  problems  in  your  computer,  the  h.nk.  or  the 
conmoUer  couid  cause  2  message  to  get  lost. 


What  happens  to  a  lost  Depending  on  how  your  programming  handles  messages,  a  I05:  message 
message  could  hang  up  your  programming  forever.  Suppose  your  programming 

uses  a  high-level  language  Input  command  (in  Fonrar,.  READ)  to  retrieve 
response  messages  from  the  input  device  or  buffer  fed  by  the  iirJc.  Upon 
execuarg  ±is  input  command,  your  computer  goes  to  the  input  device  to 
retrieve  die  response  message  and  waits  there  until  the  data  arrives.  L*"  2 
message  is  lost,  the  nie.ssage  exchange  is  never  completed.  Thus,  the  Input 
comanand  is  left  waiting  for  a  response  message  that  will  never  arrive. 

As  you  can  see.  you  must  design  your  programming  to  handle  the 
possibility  that  the  mes.sages  will  get  lost  on  the  link.  Make  sure  that  your 
programming  includes  a  timing  routine  that  detects  the  lost  message  and 
aborts  the  pending  input  command. 

Figure  3-9  Lost  Messages 


Cor.hnuxd  c  n  ntxt  pa:e 


i2,'92 


fi.'>422'4E£  ComT.jn.-eatio'io  Option  Product  k'tanjal 


35 


necovering  from  Communications  Failures,  coranuec 


Timing  message  The  fiowchart  in  Figure  3-10  shows  how  to  time  £  message  exchange  so 

exchanges  to  detect  j},at  you  can  tell ::  a  message  has  been  ios:.  (This  is  onl>'  ar  example,  no: 

tost  messages  suggested  method.)  like  all  timing  routines,  this  one  includes  a  wait  an: 

a  read  interrupt  (in  Basic,  a  PEEK)  rather  than  a  standard  in?u:  command. 


Figure  3-10  Timing  a  Message  Exchange  and  Checking  for  a  Response 
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Recovering  from  Communications  Failures,  continjec! 


Watt 


Read  Interrjpt 


How  K>ng  to  watt 


Timing  nouiine 


Tnc  WAIT  Is  the  amount  of  dme  that  your  computer  will  wait  for  a  response 
before  assuming  Lha:  a  message  has  been  lest.  If  the  response  doesn't 
appear  Ln  the  allotted  time,  your  computer  should  rctrj'  the  requc.si  -  jp  to 
tb-ce  times.  If  your  computer  still  hasn't  gotten  a  response,  you: 
programming  assumes  that  commumcations  or.  t-he  lirJ:  have  failed  ar.d  cail.' 
the  rccoverv-  or  alarm  roudne. 


Tne  READ  interrupt  merely  cheeks  that  input  desnee  or  buffer  for  data, 
instead  of  wainng  indefinitely  until  data  arrives. 


Before  you  can  program  a  timing  routine,  you  must  determine  how  long  to 
wait  for  a  response.  Tais  wait  must  be  at  least  as  long  as  the  rest5onse  time 
for  the  longest  message  exchange  when  executed  at  your  computer's  baud 
rate.  Also  note  that  after  the  UDC  has  completed  sening  a  response  to  year 
computer,  it  will  require  up  to  1/3  second  of  additional  proces.sing  time 
before  it  i.s  ready  to  accept  any  new  request  message.  If  your  computer 
sends  a  request  to  the  UDC  while  it  is  still  busy  processing  the  previous 
request,  it  will  respond  wiCn  a  BUSY  status.  Your  computer  can  handle  mi.' 
situation  by  re-trying  the  request. 


Once  you  haN'c  establi.shed  the  appropriate  wait  time,  you  can  program  the 
timing  routine.  To  do  so.  you  loop  an  instruction  until  the  desired  wait  time 
has  elapsed,  as  shown  in  the  figure  on  the  previous  page. 

This  liming  routine  is  the  simples:  one  you  could  program.  But  it  is  no: 
effirieni  -  your  program  waits  the  same  amount  of  time  for  the  shonest 
message  as  the  longest  You  devise  a  more  efficient  routine,  such  as  a  bcop 
that  checks  ^or  the  response  message  each  time  "X"  increments. 
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Section  4  -  Read  and  Write  Operations 
Read  Operations 


imnoduction  TTic  Read  operanons  (Data  RctricvaJ)  allow  your  computer  to  read  data  from 

any  controller  on  the  RS422/-i85  linx.  Data  retrieval  for  each  operadon  is 
accomplished  through  a  message  cxch:ingc  between  your  computer  and  the 
device  you  arc  addressing. 

You  can  request  the  data  for  only  one  identifying  code  at  a  time.  but.  the 
response  may  be  a  single  variable  or  a  three  \  ariable  type  depending  on  the 
code  used. 


Transaction  states  Read  transactions  can  be  performed  in  either  UDC  state:  Monitor  or  Slave. 


ATTENTION  cnangg  mace  it  UDC  state  or  centro!  node  v/i’i  no:  be 

indicated  In  the  response  cnti'the  next  transaction. 


Analog  ordigitai  The  parameters  being  read  will  be  eimer  Analog  (codes  1  through  125)  or 

Digital  (Codes  128  through  255)  value  or  selections  so  that  all  Read 
message  formats  must  adhere  to  the  standardization  rides  shown  in  die 
ubles  that  follow. 
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Read  Analog  Parameters 


Introduction 


Request  format 


The  Analog  idcnriKing  Codes  arc  codes.  001  through  125.  Each  of  these 
codes  are  read  using  the  Request  and  Response  fonria:.;  .showr.  in  tables 
4-1  and  4-2. 


Table  4-1  iUts  the  request  format  uidi  or  without  check.surr-  for  Analog 
I.D.  Codes  001  through  125. 

W^ncrc; 

AA  e  Station  Address  fEarh  lcx>p  of  a  2  loop  controller  has  a 
unique  address  -  see  "Message  Exchange'  ) 

X  =  L’DC State  and  Mode  (Hex -see  "Message  Exchange", 
NNN  =  Identifying  Code  for  Analog  Parameter  (OOI  to  125) 

CS  =  Checksum  Value  (2  digit  hex  -  see  ''Chcckscm") 

CR  =  Carriage  Return 

LF  =  Line  Feed 


Table  4-1  Analog  Parameter  Request  Format 


FormafType 

Fomm 

With  Checksum 

:  AA  4204.  X4. 18*.  NNN.  0.  CS  CR  LF 

WRhout  Checksum 

:  AA  0204.  X4, 18*.  NNN.  0.  CR  LF  i 

•Use  48  for  extended  analog  configuration  I.D.  codes  (001  to  021 ), 
UDC  6000  only. 


Conrinued  on  nex:  page 
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Read  Anafog  Parameters,  con»;nj«! 


Response  format 


Table  4-2  lists  the  rcspcmsc  forrra:.  single  or  three  variable  wrri  or  without 
checksum,  for  Analog  I.D.  Codes  1  through  125. 

NVhere: 

00 

c  L’DC  TyTJe  Bror  fOO  «  Nc  Error) 

ss 

*  UDC  Siarjs 

M 

=  Mode  (Hex 

-  see  "Message  Excharge") 

A 

=  Alarm  Data  (Hex  -  see  "Mes-sage  Exchange"; 

NNN 

=  Identifying  Code  for  Analog  Parameter 

DDDD  «  Floating  Pou:t  Value 

CS 

*  Checksum  (two  digit  hex  -  sec  “Checksum.") 

CR 

*  Carnage  Renim 

LF 

*  Line  Feed 

Table  4-2 

Analog  Pa.'arne 

rcr  Response  Format 

I  Variable 

FormatType 

Format 

'  Single 

j  with  checksum 

1  OOSSWA.  NNN,  DDD.D.  CS,  CR  LF 
(sec  note  1)  . 

f 

‘  Wrlhout  cfiecksuin 

OOSSMA.  NNN,  DDD.D.  CR  LF  ! 

1 

•(see  note  1) 

Three 

with  checksum 

OOSSMA.  NNN.  DDD.D,  DDDD.  DDD.D.  CS. 
CRLF  j 

(see  note  1}  ; 

without  checksum 

OOSSMA.  NNN.  DDD.D.  DDD.D.  DDDD..CR  LF  ; 
(see  note  t)  ! 

Note  1 .  Floating  point  values  may  look  like  this: 

DDDD.  DDD.D  DDDD  D.DDD 

.DDD.D  -ODD.  .DD.DD  -D.DDD 

Thej-  must  have  foir  charactcre  and  one  decimal  point  as  shown,  negative 
sign  as  an  exma  chamcter. 


Conttnued  on  nexr  pctt 
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Read  Analog  Parameters,  corrinuetj 


Exarnpbi 


Figure  4-1  is  an  example  of  a  Read  Analog  Pi.-ameicr  message  exchange; 
spc:if;:all\.  Read  the  value  of  hear  gain:  Analog  I.D  Code  001. 


Figure  4- 1  Read  Analog  Parameter  Message  Exchange 
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Read  Digital  Parameters 


Introduction 


Request  format 


The  Digital  identifying  codes  arc  Codes  12S  through  255.  Each  of  these 
codes  ?re  read  using  the  Request  and  Respon.e  formats  show.m  in  Tables 
4-3  and  4-4. 

Table  4-3  lisa  the  request  fonnat.  with  or  without  checksum,  for  digi'ia! 
I.D.  Codes  128  through  255. 

>\'hcre. 

AA  «  Station  Address  (Each  l(x>p  of  a  2  loop  controller  has  a 
uroque  address  -  see  "Message  Exchange") 

X  a  CDC  State  and  Mode  Cficx  -  sec  "Message  Exchange") 

MMM  *  Identifying  Code  for  Digttal  Parameter  ( 1 28  to  255) 

CS  *  (Thecksum  V'alue  (two  digit  hex  -  see  "Checksum") 

CR  «  Caniage  Ream 

LF  •  Une  Feed 


Table  4-3  Digital  Parameter  Request  Format 
Format  Typ*  |  Fonriat 

WhhCntCkam  ’  AA.4204.X4,ir.MMM,  O.CS.CRLF 

—  — i.-.- 1 ■  I  —  ■  ■  I  I..,  _ 

i  Wm*out  Checksum  i  0204,X4,  ir.MMM.O.CRLF 


•Usc4I  forexten-u  •  dipial  configuration  I.D.  codes  (128  to  158). 
UDC  6000  only. 


Continued  en  nex  page 
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Read  Digital  Parameters,  cortnued 


Response  formal 


Tabic  4-4  lists  the  response  format,  with  or  without  checksum,  for  digital 
I.D.  codes  128  through  255. 

>^Ttcr:: 

00  =  UDC  Tspe  Error  (00  =  No  Emor) 

SS  «  UDC  Status 

M  «  Mode  (Hex  -  sec  "Message  Exchange") 

A  B  Alarm  Data  (Hex  -  see  '’Message  Exchange") 

MMM  B  iderjfvirg  Code  for  Digital  Parameter 
DC®  ■  Digital  Value  (always  3  charaaers) 

CS  *  Checksum  (2  digit  hex  -  see  "Checksum  ") 

CR  ■  Carriage  Rerun; 

LF  ■  Line  Feed 


Table  4-4  Digital  Parameter  Response  Format 


!  FormatTyp* 
Wlh  Diecksum 


Fomw 

OOSSkU,  MMM.  DDD.  CS  CR  LF 


,  Without  Crwcksum  OOSSMA.  MMM.  000.  CR  LF 


Example 


Figure  4>2  is  an  example  of  a  Read  Digital  Pammeter  message  exchange; 
specificaily,  read  the  algorithm  selection:  digital  LD.  Code  128  and  maintain 
or  change  the  UDC  sate  to  slave. 


Figure  4-2  Read  Digital  Parameter  Message  Exchange 
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Write  Operations 


imroduction 

Transaction  state 

Write  message 
exchange 


I  CAUTION  I 

'  ATTENTION 


Tnc  Write  operations  allow  your  computer  to  write  dau  typt  trar.sardor.s 
such  as  Overr.dinc  the  PV,  Setpoint,  inputs  zs  well  as  writing  confirurat;or 
daa  such  as  TunLng  Parameters.  Algontlim  Selection.  Serpnin:  Ramp 
Infonnarion.  etc.  to  the  controller. 


Write  transactiors  can  only  be  performed  in  the  Slave  Mode. 


In  a  Wnte  transaePon.  onI>  single  items  arc  permitted  to  be  wriner, 

A  Ready  rar.s action  is  requred  to  determine  if  the  informaaor  was 
received. 

Following  any  N\  n:c.  a  Busy  indication  is  returned. 

Table  4-5  lists  the  steps  for  the  Write  message  exchange. 


Table  4-5  Write  Message  Exchange  Steps 


:  Step 

Actbn 

1  ' 

1  Oo  a  Write  request  ts  change  a  parameter  (see  TaMf!  *■  6i 

I  * 

Receive  a  Busy  response  (see  Table  4-7). 

3 

Sene  Ready  request  to  see  H  the  information  has  been  proeessec 
(see  Table  4-8 ). 

Receive  an  ris  Ready”  response  (see  Table  4-9 }. 

s 

Oo  a  Read  request  to  check  the  value  (OPTIONAL). 

Tlie  data  stored  in  non-volatile  memory  is  expected  to  be  reained  for  10 
years.  However,  additional  writes  will  degrade  the  meno\-it\  of  the 
non-volatile  memory. 


Any  change  made  in  UDC  Suue  or  Control  Mode  will  not  be  indicated  Ln  d^e 
response  until  the  next  vansacdon. 
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Write  Analog  Parameters 


Introduction 


Request  format 


The  analog  idenifying  codes,  arc  codes  001  throuch  I"  •  Trc  Write  request 
and  response  formats  are  shour.  in  Tables  4-6, 4-7, 4-&.  .•  j  4-9. 


Table  4-6  lists  the  write  request  format  with  or  uitheu:  checksum  for 
Analog  I.D.  Codes  1  throuch  125. 

Wnere: 

AA  =  Sution  .Address  (Each  loop  of  a  2  loop  conmolicr  has : 
unique  address  -  sec  "Message  Exchange’ ) 

X  a  CDC  Sutc  and  Mode  (Hex  -  see  "Message  Exchange' , 
NNN  =  Identifying  Cede  for  Analog  Parameter  (001  to  125  j 

DDDD  *  Floating  Point  \'alue  (see  note  1) 

CS  «  ChecLvunt  Value  (two  digit  hex  -  sec  "Ckccksum") 

CR  «  Carriage  Return 

LF  *  Line  Feed 


Table  4-6  Wnte  Request  Fonr.at  for  Analog  I.D.  Codes 


[  Foftnr.Type 

Rxmit 

1  WRh  Checksum 

i  AA.  4204.  X5, 18*.  NNN.  DDD.D.  CS  CR  LF  (see  now  1 )  j 

1  WRhout  Checksum 

1  AA  0204.  X5. 18*.  NNN,  DDD.D.  CR  LF  (see  fvote  1) 

*Use  48  for  extended  analog  I.D.  codes  001  through  021, 
UDC  6000  only. 


Note  1  Floaung  point  values  may  look  like  this: 

DDDD.  DDD.D  DDJ5D  D.DDD 

-DDD.D  -DDD.  -DDiJD  -DDDD 

They  must  have  four  characters  and  one  decimal  point  as  shown,  negab  ve 
sign  as  an  extra  characters. 


Continued  on  nev  pace 
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Write  Analog  Parameters,  com  nuec 


“Busy"  response  If  the  controller  did  not  process  the  infonTiation.  tiie  controller  will  return  a 
tour  digit  sutus  code  indicating  ar.  error  in  the  third  and  fourh  digit.  See 
“Status  Codes." 

Table  4-7  lists  the  busy  response  diat  can  be  received,  with  or  without 
chccksunu  after  a  Write  request  that  indicates  a  good  v^rite: 


WTjerc; 

M 

=  Mode  (Hex  -  see  “Message  Exchange") 

A 

=  Aia.“Tr.  Data  (Hex  -  sec  "Message  Exchange") 

CS 

■=  Checksum  (two  digit  hex  -  see  "Checksurr") 

CR 

=  Carriage  Return 

LF 

*  Line  Feed 

Table  4-7 

“Busy"  Response 

'  Foftnat  Type  Format 


I  WKh  Checkaim 

j  0002MA.  CS,  CR  LF 

;  Without  Chocksum 

C002MA.  CR  LF  ! 

t 

"Reacty*' request  After  receiving  a  “Busy"  response,  enter  a  “Ready"  request.  Table  4-8  lists 

the  “Ready"  request  format,  with  or  without  checksum. 


TaUe  4-8  Ready  Requests 


FomatType 

RNTlUt 

j  WKh  Checksum 

03.4204.66. 11.0.  CSCRLF  j 

I  Without  Checksum  '  03.0204.66. 1 1.0.  CRLF 


CiKKiuied  en  nrr  paff 
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Write  Analog  Parameters,  co^  rxiec 


“Is  Reaay"  resoonse  Trjs  is  thr  rispor.se  to  i  Ready  requ-st.  Table  i-9  lists  the  “Is  Rcacv" 
response  rcrntats.  win  or  withoji  chccksun 
N^Tiere: 

SS  =  CDCStsrjs 

M  *  MoOe  irlex  •  see  “Message  Exchange”) 

•A  a  Alam  Data  t'Kcx- see  "Message  Exchange'  ' 

CS  =  Checksunt  frwo  digit  hex  -  sec  ■■QjccltS'jnt’ t 
CR  *  Corrtage  Rerurr 

Lf  =  Line  Feed 


Taole  “Is  Reany"  Response 

For-na:  Fbnna: 

mti  criecksum  ,  COSSMA.  CS.  CR  lF 
wenout  Cnacksum  1  CCSSMA  CR  LF 


Check  wrte  trannacior.  To  cneck  tne  vaJue  a  change  do  a  "Read”  for  the  panicuii'  panmetcr 

(I.D.  Coct:  you  have  changed. 


CorMnued  nr:  nrx:  pace 


Write  Analog  Parameters, 


Example  Figur;  4-3  is  ar.  example  of  a  Wriic  of  an  analog  parameters  message 

exchange:  spccificallv  to  chanze  the  gah  value  from  5  tc)  10;  analog  I.D. 
Code  001. 

Figure  4-3  Write  Analog  Parameter  Message  Exchange  Example 


request 
Aserots  - 

Prstocoi  FoTna;  cftacnsu".) 

fOC  Sai*  «nd  t/od»  ________ 

6<  tUw.nstfu.noe 
5  a  ooriaxisart.  «»nw 
Dais  Typ«  Cod*  kx  Analog  _____ 

bartiMyirg  Cac«  torGair  - 

Sanvajdo'ta _ 


03 


T.iL.  « 

!  i 


001  .  Qie.C  .  CR  VF 

I  I 


J 


busy  repartee 


M.ILJSL 


mady  request 


03.0204.M,11,0CRLF 


IS  ready  rmpense 

Rooumi  rnmum  ra«*)v«d  »uee«t<M'y  _____ 
UOC  tuneaoning  properly  end  partormaa  opantor 
Coneoi  «uta.  Auionatc  Moda 
•'idAlann  - 


00  00 


4  0  CR  1/ 

T  T 
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Write  Digital  Parameters 


mtroductlon 


Request  forma! 


‘^sjTrasponw 


Tne  digital  idEnsfying  codes  are  Codes  128  through  225.  Tnc  Write  request 
and  response  formats  arc  show.';  in  Tables  4-10.  4-l  l,  j-12.  and  4-13. 


Table  4-10  Itsis  the  Write  request  format,  with  or  without  cherksum  for 
digital  I.D.  Codes  128  through  255. 


XVliere: 

AA 

- 

Stanon  Address  (Each  loop  of  a  2  loop  concrolier  has  a 
unique  address  -  see  "Message  Exchange") 

X 

9 

UDC  State  and  Mode  (Hex  -  see  "Message  Exchange" 

NfMNl 

9 

Idennfving  Code  for  Digital  Parameter  (128  to  255) 

DDD 

S 

Digital  Value  (always  three  characters) 

CS 

« 

Checksuir.  Value  (two  digit  hex  -  see  "Checksum") 

CR 

S 

Carriage  Return 

LF 

s 

Line  Feed 

Table  4-10  Wrix  Request  Fonnat  for  Digi'.aJ  I.D.  Codes 


Format  Type 

Format 

i  WRfi  Checksum 

i  AA.  4204.  X5.  t  T.  MMM,  DDD.  CS  CR  LF 

Without  CfMcksum 

1  AA.  0204.  X5.  tr.  MMM.  DDD.  CR  LF 

J 

*Use  41  for  extended  digital  LD.  codes  128  through  158, 
UDC  6000  only. 


If  the  controller  did  not  process  the  inforniation.  the  controller  will  return  a 
four  digit  sutus  code,  iridicadng  an  error  in  the  third  and  fourth  digit.  Sec 
**Sutus  Codes.” 

Table  4-11  lists  the  busy  responses  that  can  be  received  with  or  without 
checksum,  after  a  write  request  that  indicates  a  good  write: 


Where: 

M 

m 

Mode  (Hex  -  see  “Message  Exchange") 

A 

m 

Alarm  Data  (Hex  -  see  "Message  Exchange") 

CS 

m 

Checksum  Value  (2  digit  hex  -  see  "Checksum") 

CR 

m 

Carriage  Return 

LF 

m 

Line  Feed 

Continued  on  n:.v  raff 
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Write  Digital  Parameters,  continued 


“Busy"  response, 
continued 


"Ready"  request 


“IS  Ready"  response 


ChKk  write  transaction 


Tabic  ^-11  Busy  Response 


1  Forma;  Type 

Format 

With  Checksum 

0002MA  CS.  CR  LF 

j  Without  Checksum 

0002MA,  CR  LF 

After  receiving  a  "Busy**  response,  enter  a  “Ready"  rcciues:.  Tabic  4-12  lists 
the  ‘‘Ready"  request  format,  with  or  without  checksum. 


Tabic  ^  1 2  Ready  Rcq  uest 


Format  Type 

1  Format 

:  With  Checksum 

C3.4204.  66.11.0CSCRLF 

!  Witliout  Checksum 

C3.C204.65, 11.0CRLF 

- - - - — 

This  is  the  response  to  the  Ready  requesL  Table  4-13  lists  the  "Is  Ready” 
response  formats,  with  or  without  checksum. 

H’herc; 

SS  s  UDC  Status 

.M  «  Mode  (Hex  -  sec  ‘^Message  Exchange”) 

A  «  Alarm  Data  (Hex  •>  see  “Message  Exchange") 

CS  ■  Checksum  Value  (two  digit  hex  -  see  "(^hecksuir.”) 

CR  s  Carriage  Return 

LF  ■  Line  Feed 


Table  4-13  “Is  Ready”  Response 


1 

Format  Type 

Formal 

WRh  Checksum 

ODSSMA.  CS.  CR  LF 

J 

Without  Checksum 

OOSSMA.  CR  LF 

; 

To  check  the  value  of  a  change,  do  a  “Read”  for  the  particular  (I.D.  Ccxle) 
you  have  changed. 


Continued  or.  ner  poj-e 
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Write  Digital  Parameters,  cortauea 


Example  Figure  4-4  u  an  example  of  a  Write  of  a  digital  parameter  message 

exchange;  specifically,  to  change  the  setpoLnt  ramp  time  to  60  trinutes 
(Code  174). 

Figure  4-4  Write  Dig3*,al  Parameter  Message  Exchange  Example 


nqmst  03_ .  0204  ,  iL .  11  .  IZI .  ■  CR  lf 

Adl'att  _■  .  I  I  I  I 

Pfctsool  Fcmat  (without  chtcKsumt  •  |  I 

UCC  Stata  ane  Vcos  -  -  -■* 

6«ttM.ncenar9«  i 

5«oon*5u?K3n.  wnta  ' 

nj«a  Typa  r.fv4»  (r-/  Oirra  I  {  j 

IdCfltVng  Coo* tor  Rams  Tirra  ..i  .  ■  . ■i-'  ' 

SP  Rama  Ttmo  h  SiriutM 


busyitspons4  jjo.  jj.  JJ2. 


I  natty  nqtmst 

i 


03.0204,66,11,000,0  CR  IP 


ttnaafnwponn 

Raquat!  mattag*  raoaivte  •ucomtulty 

UOC  tuncticflina  pttoarly  anO  partonnao  opara8o.h  ______ 

Control  itata.  Aotomatic  iSP  Moda 
NcAlarm 

i 

I 

i  (OPTIONAL;  Do  s  READ  oparttwn  tor  Coda  ’■  74  to  varify  eharge. 

1 

I 


00  00  4 

IT] 


0  CR  LF 
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Section  5  -  Read,  Write  and  Override  Parameters 
on  (JDC  3000  Versa-PRO  Controllers 


Overview 


Introduction 


What's  In  this  section 


Tnis  section  contains  informztior.  concerning  reading,  uriting.  and 
overriding  parameters  or.  the  UDC  3CKX)  Controllers.  There  are  n».o  tv-pes  of 
parameters; 

•  Data  Transfer — these  parameters  include  rcadmg  control  data,  option 
status,  and  rcadi.ng  or  changing  setpoints  or  outputs. 

•  Configisation  Data — all  the  configuration  data  is  listed  in  the  order  in 
which  it  appean  in  the  controller. 

Each  tjpe  of  parameter  has  the  identifying  codes  listed  with  it.  FoiKow  the 
message  exchange  rules  listed  in  “Read  and  Write  Openuions." 


This  section  conains  the  follow-ing  topics: 

Topic 

:  Seepage 

General  Information 

“i  53  1 

Reading  Contra:  Data 

54 

Option  Status 

55 

Miscellaneous  Read  Only's 

55 

Setpoints 

1  58 

1  Using  a  Computer  Setpoint 

1  59 

{  Overriding  Input  l 

i  60 

!  Cancelling  the  Override 

61 

Reading  or  Changing  the  Output 

j  62 

Local  Setpoint/PI3  Set  Selectioti  and  Setpoint  Ramp  Status 

1  63  ! 

Conunued  on  next  page 
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Overview  -  UDC3000,  cominjec; 


V/hat's  In  this  sectioa 
continued 


Genera!  tnfonnation 


Topic 

See  Page 

Contipuraicr  Parameters 

65 

1  TUNING 

66 

1  SP  RA.MO/SP  PROG 

6B 

ADAPTIVE  TUNE 

« 

ALGORITHMS 

72 

INPUT  1 

73 

INPUT  2 

75 

CONTROL 

76 

OPTIONS 

76  ' 

COMRS422 

79 

ALARMS 

80 

Analog  Pararntters 

•  Whenever  analog  parameter;  001  through  107  ( those  that  car.  be  changed 
via  Communications)  are  changed,  a  w-ritc  cycle  occurs  iirjncd;a:t!\'  after 
receipt  of  the  message. 

Os-enide  Parameters 

•  Ovenide  analog  parameters  123. 124,  and  125  (computer  setpoint, 
output,  and  input)  are  not  stoned  in  non-voladle  memory  and  car.  be 
changed  a.s  frequently  os  desired  v^ith  no  effect  on  non-volarile  memory 
retendvity,  nit  the  contiolier  must  remain  in  slave  mode. 

Digital  Parameters 

•  WTicnever  digital  configuration  parameters  128  through  250  arc  updated 
viacommunicaaons,  the  non-volatile  memory  is  updated  as  soon  as  the 
message  is  received 


t2.92 
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Reading  Control  Data  -  UDC3000 


Overview  You  can  Read  the  foliDuing  cor.n-ol  data  fror.  the  UDC  3CiCJ  controller. 

•  Input  1 

•  Input  2 

.  pv 

•  IntemaJ  RV 

•  pv.  Seqtoint.  Output 

I.D.  codes  Use  the  idertifvnng  codes  listed  in  Tabic  5-1  to  read  the  specific  items 

•A  Wntc  request  for  these  codes  will  result  in  an  Error  message. 

Tabic  5- 1  Cor.ro.  Data  Parameters 

Parameter  '  Idemifying  I  Format  i  Range  or  Selection 
Desenption  Code  Code 


Input  #1  11B  ‘18  !  In  Engineering  Lin  ts  cr 

1  :  Percentage 


i  inpu* 

! 

j  119 

18 

In  Engineering  Units  O' 
j  Percentage 

!  PV 

'  120 

:  18 

In  Engineenng  Units  or  i 
Percentage  ; 

Interna:  RV 

121 

1 

:i8  1 

j  In  Engineering  Units  cr 
Percentage 

.  PV.  Setooint,  and  ■ 
)  Output*  1 

122 

i  18 

In  Engineenng  Units  cr  ! 
Percentage  j 

•This  READ  request  will  give  a  three  variable  response  (see 
READ/WRITE  operation). 


Read  Option  Status  •  UDC3000 


Doing  a  Read  of  I.D.  Cod'  185  Lsted  in  Table  5-2  ui!!  tell  you  which  of  the 
available  options  are  enabled-^ms'^ied  or  cjsabled.'no;  installed 


Table  5*2  Opdon  Status 


Paramoter 
I  Desertption 


Identifying 

Code 


Format 

Code 


Option  Status  1  185 
(read  onty; 


Range  or  Selection 


See  Figure  S  t 


The  data  field  in  the  response  m:!.sace  will  be  a  decimal  number  from 
0  to  255.  Conver.  the  decimal  number  to  bin2r>’  as  shown  ir.  Figure  5- 1  to 
detenninc  which  options  are  or  I'e  not  active. 


Figure  5-1  Option  Status  tiformation 
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Miscellaneous  Read  Only’s  -  UDC3000 


I.D.  codes  for  read  Tr.e  identifying  codes  bstec  in  Table  5-3  represent  some  pararneters  that  arc 


Read  only.  No  W: 

r.tes  filiowcd. 

Table  5-3  1  lisccilneous  Read  Only's 

Parameier 

Descnpfion 

Idarwifylnc  ■  Fotmat 

I  Code  •  Code 

j  Ranpe  or  Selection 

.  CutCJt  Current 
!  Csiifcranon  0*.i 

1  ^ 

fl> 

j  READ  only 

■  Outnui  Current 
;  Ca:iara!;cr 

34  ts 

REAC  only 

1  SattA-ara  "Type 

1£?  I  11 

1 

( 

‘  I 

1  ; 

i  ■ 

i  i 

i  1 

•  1 

i  HEAD  OTy 

1  1  -  Basic  UDC  3300 

2  »  Pieic  upgrade  (or  AcJapiv'e 

Tune 

3  «  Pieid  upgraoe  fo'  ACaewe 

Tune  A  Setpoint  1 

Programming  i 

4  B  Limit  Controils' 

Software  Version 

167 

11 

0  to  225 

■JDC  Error  Status 

1 

» 

255 

11 

See  below  READAVRITE*  j 

001  B  Emergency  Manual  j 

i 

002  •  Failsate 

i 

1 

1 

1 

1 

■ 

♦ 

{ 

004  m  Working  Calibration 

Checksum  Error  ; 

008  »  Configuration  Checksum 
Error 

016  ■  Parameter  Limit  Indicator  j 

j 

032  •  Hardware  Failure  j 

064  -  Restart  after  Shee  { 

128  ■  CcntiguratiorvCatibration  . 
Memory  Changec  i 

•Wnic  to  clear. 


FOR  EXAMPLE:  If  Read  returns  192  (restan  after  shed-064  plus 
configuradon  change  -128) 

Write  !92  to  255 
Read  rernns  000  (clear) 


Comrati  cn  ner  pag* 
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Miscellaneous  Read  Oniy's  •  UDC3Q00,  coname^ 


Eiror  status  definitions  Tabic  5—  lists  the  UDC  error  stanjs  codes  and  their  defininons. 

Table  5-l  Eror  Status  Definitions 


Status 

Code 


Eiror 


Definitions 


OSi  Eme*cency  Manual  j  Inoicates  that  me  outout  oMtie  uni 

wnich  has  been  in  slave  ooefatior  is 
;  I  under  manual  oomrcl,  locaii>.  Error 

i  remans  until  local  comroi  is  relinquished 
I  at  the  controller. 


0C2  !  nailsate 


00^  I  VVorKing  Caitraiicn 
i  Checksum  error 


I 

1 


I  008 


Configuration  Checksjrn 
error 


016  Parameter  Limit  Inoicafor 


032 


Harcivare  Failure 


064  Restart  After  Shed 


128 


Configuration  /Calibration 
Memory  Changed 


!  Error  occurs  wneneverthe  centro: 

:  reverts  to  failsafe  operation  and  remains 
I  as  long  as  the  conditic  n  exists . 


I  Indicates  that  an  error  exists  m  the 
;  working  caBbration  data.  Re-seiec:  the 
inputs  to  load  factory  calid'ation  data  or 
!  field  calibrate  the  mixjts. 


Bror  exists  in  the  conf  igurat'on  data. 

■  Verify  configuration  data  at  the 
;  keyboard.  Checksum  will  be  recomputed 
i  by  stepping  the  controller  through  the 
I  status  tests. 


A  limit  condition  exists  on  one  of  the 
following:  PV.  RV,  Input  l.  Input  2.  Input 
3.  Computer  Setpoint.  User  nust 
determine  EXACT  limn  condition  and 
correct. 


Indicates  effher  a  RAM  test  faHurc  or  j 
Input  1 ,  Input  2.  Input  3  failure  on  two 
oonsecuthre  conversions. 


Error  occurs  whenever  a  shed  cf  stave 
overrida  is  peiformed  Error  is  reset 
toOowing  a  WRITE  command  to  l.O.  Cone 
255(064). 


Enor  occurs  whenever  shed, 
oonfigursilon.  or  calbration  changed. 
Also  occurs  whenever  there  is  a  cnange 
Of  state  m  OOI.  002,  004  OOS.  or  016. 
Enor  is  reset  loOowing  a  WRITE 
command  to  LD.  Code  255. 
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Setpoints  -  UDC3000 


Overview 


l.C  coces 


Associaied  parameters 


You  can  uss  rwo  separate  setpoints  in  the  UDC  3000  Controller.  The 
ideniif>ing  codes  listed  ir  Table  5-5  allow  you  to  select  which  serpont  yoi. 
wan:  to  use  and  to  enter  a  value  in  Engineering  Units  or  Percent  t  whicnever 
is  sciectec  a;  Code  161)  for  that  setpoint  via  conmunications. 


Make  your  seiccdon  using  I.D.  Code  173  and  enter  the  value  for  the 
serpoini  chosen  using  I.D.  Code  39  (SP  1 )  or  53  (SP  2). 


Table  5-5  Setpoint  Code  Selections 


Parameter 

Description 

kjentttylng 

Code 

1  Format 
!  Code 

Range  or  Selection 

Local  Sfitcoint  *i 

.  3S 

18 

i 

i  Value  witnir  tne  sstpomt 
!  range  limits 

Leca:  Sstpcirt  #2 

52 

18 

1  Value  with-n  the  setooirr 

1  range  limits 

_ocai  Setpoint 
■  Select 

i  -73 

1 

1 

1  000  «  Local  Set 

Point  Ft  only  . 

:  001  -  2nd  Local  Setpoirr 
j  via  Keyboa.m  or 

i  comnunications’ 


•I.D.  Code  131 — second  input  function  must  be  set  to  0  (LSP). 


Refer  to  Table  5-6  for  the  codes  ntquired  to  display  or  change  any  of  the 
parameters  associated  with  seqjoints. 


Table  S-6  Setpoint  Associated  Parameter 


1  Parameter 

Code 

j  Setpoint  Limits 

007.  008 

I  Computer  Setpoint 

125  ’ 

j  Setpoint  Pfogram'Ramp 

T78 

5c 
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Using  a  Computer  Setpoint  (Overriding  Controller  Setpoint)  -  UDC3000 


Overview 

LO.  Codes 

Shed 


Override  display 


Associated  Parameters 


You  can  use  a  setpoint  generated  from  the  computer  to  override  the  serpein: 
being  used  by  ±c  controller. 

The  value  generated  by  the  computer  u  ill  hav-c  rano  aitd  bias  applicu  by  die 
controller. 


Use  the  idenafjing  cods  in  Table  5-7  to  enter  the  computer  setpoin; 


The  computer  .setpoint  override  will  continue  until  "SHED"  from 
communicaaons  occurs  or  the  co.cToUer  is  placed  into  monitor  mod: 
throug''  communications.  Doing  periodic  "SLAV'E  READS "  widim  thr 
shed  rime  v  mI  allow  the  override  to  continue  until  corrmunication  is  stopped 
ai  d  shied  time  elapses. 


0  Shed  (code  I  Si)  allows  the  Ovenide  to  continue 
indefinitely  or  until  the  Override  is  cancelled.  (See  Override  selection 
I.D.  Code  18'' ) 


V'icn  SP  is  overridden,  the  left  most  digit  in  the  upper  display 
b-come?  a  “C." 


Te  .'le  5*7  Computer  Setpoint  Selection 


Param«er 

0«>icrtptton 

IdentHyIng 

Code 

Format 

Code 

Range  or  Selection  ^ 

Computer  Setpoint 

125 

16 

Within  the  Setooint  Range : 

Limits  in  Engineering  j 

Units  or  Percent,  j 

Refer  to  Table  5-8  for  the  codes  required  to  display  or  change  any  of  the 
parameters  associated  with  the  computer  seqjoint.. 

Table  5-8  Computer  Setpoint  Associated  Parameters 


Parameter 

Code 

Setpoint  Limits 

007.  008 

Local  Setpoint  #i 

039 

Local  Setpoint  #2  j  053 

Locat  Setpoint  Selection 

173 
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Overriding  Input  1  -  UDC3000 


Overview 


O/erride  display 


Shed 


Associated  Parameters 


You  can  override  the  Input  1  value  in  the  controller  using  I.D.  Code  124  as 
shown  in  Table  5-9. 


When  you  override  die  PV,  the  frst  digit  in  the  upper  display 
becomes  a  “C.” 


Table  5-9  Input  1  CK-erride  Code 


Parameter 

Description 

j  Identifying 

1  Code 

Format 

Code 

Range  or  Selection 

'  Override  input  t 

|124 

18 

Witn.n  me  input '  limits  m 
Engineering  Units  or 
Percent  (whichever  is  ; 

.  selected  at  I  D  Coce 

j  161). 

II  ■  . 


The  Ovemide  to  Input  1  will  continue  until  “SHED’’  from  communications 
occurs  or  the  controller  is  placed  into  monitor  via  communications.  Doing 
Reads  widiin  the  shed  time  will  allow  the  override  to  contnue  until  Reads 
are  stopped  and  shed  me  elapses  (I.D.  Code  1 54). 


ATTENTION  q  allows  override  to  cononue  indefini-xly  or  until 


ov'ciride  is  cancelled.  (See  Ovenide  Selection,  I.D.  Code  183.) 


Refer  to  Table  5-10  for  the  codes  required  to  display  or  change  any  of  the 
parameters  associated  with  Input  1. 

Table  5- 10  !■  .put  Override  Astsociated  Parameters 


Parameter 

1 

Code 

HigfVLow  Range  Values  (Read  Only) 

:  025.030 

Temperature  Units  (Read  Only) 

i  129 

Input  1  Type  (Read  Only) 

1  168 

Transmitter  Charactertzatior 
(Read  Only) 

i  165 

t 

1 

input  1  Bias 

■107 

Input  1  FaterTims  Contrast 

042 

Burnout 

!  164 

Emissivity 

1  023 
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Cancelling  the  Override  -  UDC3000 


Overview 


LO.  codes 


Doing  z  Read  of  I.D.  Cod?  1S3  will  icll  you  which  Overhde  is  aenv- — 
Inpu:  I  (PV)  or  Setpoint. 

Doing  a  Write  lets  you  cancel  cither  the  inpT. :  ovenede  set  at  Code  12-  or 
setpoint  override  set  at  Code  125  or  both. 


Using  the  identifying  code  in  Table  5- 1 1  to  React  or  W-rite  your  selcctior. 


Table  5- 1 1  PV  or  Sercoint  Override  Cancellation 


Pat3rii€ter 

Description 

i  iderwifying 
j  Code 

hormat 

1  Code 

j  Range  or  Selection 

'  Overrbp  Selection 

183 

11 

i  OOt  ■  Cancels  Input  i 
(PV;  Overrrde 

i 

« 

1 

1 

( 

1  • 

! 

COS  ■  Cancels  Setpoint  | 
Override 

1 

1 _  ' 

:  COS  »  Cancels  Botn 
:  Ovemces 

J _ 

The  example  below  cancels  both  bput  1  and  setpoint  overrides: 
XX.0204.6S.11.1S3.009.0  CR  LF 
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Reading  or  Changing  the  Output  •  UDC3000 


Overview 


1.0.  Ljdes 


Associated  Parameters 


You  can  read  ihc  output  of  a  panicular  UDC  3000  controller  (Read 
Transacdon)  or  you  can  change  it  to  suit  your  needs  (Do  a  Write 
Transaction.! 


Use  the  identifying  code  rt  Table  5-12  to  inonitor  (Read;  or  change  fWnte ) 
the  output  (In  manual  only). 


,  AriENTlON  ;  -j-jj  Write  (change)  the  output,  the  cor.coUer  rr.u.s!  firs:  be 
in  manual  mode. 


Table  5-12  Reading  or  Changing  the  Output 


Parameter 

I  Identhylng  i 

Format 

i  Range  or  Selection 

Description 

1  Code 

Code 

i  .  -  -  -- 

:  C..tPUt 

123 

18 

!  -£  to  ♦1 05®.i  of  lull  span  ! 

i 

! 

j  (current  output; 

t  .  i 

(Oto  100% 

!  (relay  type  output) 


Refer  to  Table  5-13  for  the  codes  required  to  display  or  change  any  of  the 
parameters  asstxiated  with  the  output. 

Table  S- 1 3  Associated  Output  Codes 


Parameter 

Code 

Output  Direction 

135 

i  Output  Limits 

14. 15 

1  Output  Dropoff  Unruts 

20 

j  Failsafe  Output  Values 

40 

Output  Hysteresis 

19 

Output  Type  (Read  onty) 

160 

_ ( 

£2 
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Local  Setpoint/PID  Set  Selection  /Setpoint  Ramp  Status  -  UDC3000 


Ovsrview 


Read 


Write 


Idcndfv’ing  Code  250  i:is  you  monitor  or  nuke  selections  for: 

•  Tuning  Parameter  Set  #  1  or  #2 

If  Tuning  Sets  selection  is  “two  keyboard”  code  '“I  e  001 

•  Local  Setpoint »» I  or  ^2 

If  ”2  Local  Setpoints”  is  selected  13!  =  0  17?  =  I 

•  Run  or  Hold  Setpoint  Ramp  or  a  Set  Point  Propair.  Data 

If  SP  Ramp  or  SP  Program  is  enabled  178  =  I  Program.  178  =  2  Ramp 


Table  5-14  is  a  table  of  numbers  that  could  be  returned  by  the  UDC  SOIH) 
controller.  ^^Tien  a  Read  is  requested  for  this  I.D.  Code  (250)  you  car 
determine  which  parameters  arc  acavc  from  this  table. 


To  Write  infomarion  to  the  controller,  select  what  parameters  you  want 
from  Tabic  5-14  and  enter  the  associated  number  in  the  dau  field  of  the 
Write  request. 

For  example: 

•  Maintain  TL’NTNG  SET  #2 

•  Maintain  LOCAL  SET  POINT# I 

•  CHANGE  A  SET  POINT  PROGRAM  TO  RL-N 

READ  250  response  is  020  or  022 
WRITE  250  (023),  Response  Busy 
READ  250  Response  is  023 

Note;  some  of  the  numbers  arc  Read  only. 


Tabic  5-14  LSP/PID  Set  Selection  and  Setpoint  Ramp  Status 


Pimmeter 

kStntlfytng 

^ - 

railnK 

Range  or  Selection 

DasertpUon 

Code 

Code 

Enhanced  Function 

250 

11 

See  Figure  5-2  1 

Cor.r.rjtsi  or.  nes  pa^t 
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Local  Setpoint^ID  Set  Selection  /Setpoint  Ramp  Status,  coninjes- 
UDC3000 


Wrtte.  continued 

Figure  5-2  I.D.  Code  250  Indications 


Tunne  Sat  f3  Selocton 
Local  Sal  Point  C?  SaiacSon 

Tunh^  SattZ  Salneiiop 
Utol  Sc.  Pomt  «t  Saiaetion 

Tuning  Sat  *1  Setaetton 
L0CS(  Sat  Point  K.  S*ae«on 

Tuning  Sa<  f1  Salaetton 
Local  Sal  PoHtr.  Salaetian 


Set  Point  Ramp  or  Program  Data  Salectlerts 


Nona  O'  SP  Rama.  Enafciad  Net  n  Prog  ms  5  (READ) 

000 

008 

016 

024 

SP  Rarra  r  Prograss.  Hold  (REAO/WRITE) 

002 

010 

01 B 

026 

SP  Racp  ifi  Prograss.  Run  (READ-V/RtTE) 

003 

oil 

019 

027 

SP  Program.  Enaolad  Noi  in  Progress.  {READ) 

004 

012 

020 

028 

SP  Program  m  Prograss.  Hold  (REAO/WRITE; 

006 

014 

022 

030 

SP  Program  in  Progress.  Run  {PEAD/V/RITE) 

00? 

015 

023 

031 

5^ 
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Configuration  Parameters  -  UDC3000 


Overvlsw 


Roading  or  Witting 


Z'92 


Listed  on  the  folloviing  pages  are  the  idenafying  codes  for  the  parameters  in 
the  various  serjp  groups  in  the  UDC  300'D  controller.  Trie  table  btbvi  lists 
the  setup  groups  and  the  table  number  in  uhich  they  are  listed.  Most  of  the 
param.eters  are  configurable  th."Ough  the  Host.  Some  are  R£.^D  ONTY  a.nd 
are  indicated  as  such  and  cannot  be  changed. 


Setup  Group 

i  Table  Number 

TUNING 

j  5-15  ; 

j  £P  RAMP.'PROG 

I  5-16 

ADAPTIVE 

j  5-17 

1  ALGORITHMS 

I5-18 

j  INPUT  1 

iS-19 

INPUT  2 

5-20 

;  CONTROL 

i  5-21 

i  OPTIONS 

;  5-22 

'  communications 

1 5*23  ' 

..  .  ! 

ALARMS 

!  5-24 

Do  a  Read  or  Write  (sec  "RcadAV rite  Openuiom’*)  depending  on  your 
requirtmenis  using  the  identifying  code  and  formar  code  listed  in  the  tables 
The  range  or  selection  avaulabie  for  each  range  is  listed  in  the  tables. 

Ccntuiutd  OK  naa  past 
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Configuratton  Parameters  -  UDC3000,  comnuej 


Tuntng  Tabic  5-15  lists  al!  the  I.D.  Codes  and  ranees  or  seiecaor  tor  the  funcaon 

parameters  in  the  setup  group  "TUNING.” 

Tabic  5-15  Setup  Group:  TurLng 


!  Pata*neter 

!  Description 

;  IdenPfying 

1  Code 

Fomai 
•  Code 

Range  or  Selection 

heat  Gan  o*  PS 

i  0C1 

:  16 

I 

'  P3»G  1  tc  9=-92*/s 
i  Ga  n.G  t  to  9999 

Hea*  Rate 

0:2 

“le 

O.CS  to  iC.ee  Minutes 

Heat  Reset  or  rpw 

Cw 

16 

j 

.  ReseieO.GC  tc  5G.0  mh'rp; 

1  RPM-  C.OGtcSG.O  rcimm 

j  Manual  Reset 

i  C13 

16 

i -10:  to  ♦10G“,»  Output 

1  Coo'  Gaifi'Gair  #2  or 
jpB 

OG^ 

!  16 

}  PB-0  t  tc  9399^,, 

;  Gain>0  1  tc  9999 

I  Coo.' Rale 'Rate  #2 

005 

18 

0.08  to  IC.OO  Minutes 

Coot  Rate 'Reset  «2 
crRPM 

.  006 
i 

18 

Reset- 0  OG  to  50.0  min'ipt  { 
RPM  m  0  OC  to  5C  0  rpl'mir  ! 

:  Heat  Cyck!  Time 

158 

11 

2 10  12c  Seconds  ^ 

Coot  Cycte-  Time 

159 

11 

2  to  120  Seconds 

Lockout 

132 

0*  None 

Changes  to  data 
always  possible  via 
oomrrvnication 
regardless  of  this 

1  cantiguration 

1 

< 

J 

1 

1  •  Catbtaiion  j 

2  «  ^ConTiguration 

3«  -View 

a  ■  Maximum  1 

Connrjud  on  nex:  piFt 
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Configuration  Parameters  -  UDC3000  Cc.T  rues 


Tunlnfl,  continued 


TabJ:  5-13  Setup  Group;  Tuninp.  ccrunueui 

Parameter  :  identifying  Fonrat 

Description  Code  Code 

Range  0*' Sc  leeiion 

Keypoara  Lcr.kcut  '  ■'  =  *  -si 

C  •>  Ai' revs  srao  ec 

1  -  Man-ja'  A.-:;  Ke,  i 

Locked 

' 

2  •  Serpcirr  5e  er  Kf , 
Locked 

■ 

^  i 

t  < 

3  c  Manja'  Autc  and 

S€tpo:ni  Select  Keyc 
Locked 

i  t 

i  < 

4  •  Rjn  Kctt  KCi  Locked 

i  ^  i 

5  «  Run  Hc-iS  Key  arc 

Manual  Aut:  Ke/s 

Locked 

( 

6  •  Run  Hold  Ke,  arc 

Setoom:  Se^er  Keys 
Locked 

•  » 

,  ! 

*  * 

-  -  -  -  * _  1 

7  m  Run  Hole  Se^DOir.' 

Select,  and 

Manuai'Auto  Key* 

Locked 

Continued  o  n  next  paft 

12 '52 
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Configuration  Parameters  -  UDC3000  Coritinuftj 


Setooini  Tabls  5-16  lisu  aJl  the  I.D.  Codes  and  ranees  or  selections  for  the  function 

Ramp  Rate  Procram  parameters  in  tr.c  sewr  croup  “S?  RAMP,T?.ATE/PROGRA.\I.” 


Table  5  !fi  Setup  Group:  SP  Ramp.  Rate,  or  SP  Program 


Parameter 

Description 

j  Identifying 

1  Code 

Format  '  Range  or  Selection 
Code 

Setnont  Prcc'an 
Ramp  Se!>jci:n 

!  17£  J  1 1  0  =  SP  “roorarr  Rate,  and 

j  Ramp  Dsabiea 

1  «  SP  Pregrarr.  Enabled 

2  «  SP  Ramp  Enas  ed 

1  !  3  B  SP  Rate  Enabled  j 

1 - 

I  SP  Ramp  I 

1  Single  S?  nST.p  l74 

Time 

11 

1  C 10  255  (Minutes) 

Final  Ramp  S? 
j  Value 

C26  118  '  PV  Range  in  Eng-neenng 

i  Units 

;  SP  Rate 

I 

•  1 

» 

Rate  Up  88  j  18  0  to  9999 

Rate  Down  i  85  *  18  ,  0  to  9999 

1  "SP  Program 

• 

{ Stan  Segment 
'  Number 

175 

11 

1  toll 

■  End  Segment 
j  Number  (Soax) 

176  jl1 

_ i 

2.  4,  6, 8. 10.  or  12 

Program  Ree/des  ,  177 

11 

0to99 

'  Guaranteed  Soak 
Deviation 

087 

18 

0  to  99.9  '0  -  nc  soak) 

j  Segment  #1  Ramp 
Time 

057 

18 

99.59  (0-99  Hrs  : 

0-59  Min;  or  S9S  10-999  I 
Oeg/Min)  | 

Segment  #2  Soak 
i  Setpoint  Value 

058 

" _ 1 

Vflthin  Setpoint  Limits  ; 

'  Segmerr  #2  Soak  • 
Time  : 

CSS  .  18  1 

. 1  ' 

Sg.SS  (0-99  H's  •  j 

0-59  Min)  1 

Segment  cs  Ramp 
Time 

050  i 18 

95.59  10-99  Hrs  ! 

C-5S  Mm)  or  995  (0-999  j 
Deg'Minj 

Comirmea  cr,  mec  pa^e 


cc 
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Configuration  Parameters  -  UDC3000,  co«.njed 


SAtpoInt 

Ramp'Rate.'ProEram, 

continued 


Table  5-16  Setup  Group:  SP  Ramp,  Rate,  or  SP  Program,  conbnucd 


Parameter  j  Identify;  ng 

Descrtption  j  Code 

Format  j  Range  or  Selection 
Code  1 

Segment  *;4  Saak  '  061 

Setpoint  Value 

'18  '  Witfiin  Setpoint  Limits 

1  Segment  #4  ScaK  062  18  ' ;  99.5S  f0-9£  Hrs  • 

j  Time  i  j  0-59  Min) 

Segment  *5  namp 
Time 

1 

1 

063  ;  18 

j  99.59  tO-9S  H.'S 
j  0-59  Min)  or  99S  (0-99? 

!  Deg'Min; 

Segment  #6  Soak 
.  Setpoint  Value 

j  064  ;  1 8  i  V/ithin  Setpoint  Limits  ' 

1  !  : 

!  Segment  #6  Soak  '  065 
j  Time 

18 

99.59  (0-99  Hrr 

0-59  Mm) 

Segment  #7  Ramp 
Time 

066 

■ 

i  18  i  99.59  (0-99  Mrs  • 

)  0-59  Min)  or  999  (0-995  , 
i  Deg'Min)  ! 

Segment  rt  Soak 
Setpoint  Value 

067 

18 

Within  Setpoint  Limits 

!  Segment  #8  Soak 
'Time 

068 

18 

99.59  (0-99  Hrs  ;  ; 

0-59  Min)  ! 

Segment  *9  Ramp  '  069 

Tene  | 

IB 

99S9  (0-99  Hrs  :  j 

C-59  Min)  or  999  (0-999  i 
Deg/Min) 

Segment  #10  Soak 
Setpoint  Value 

070 

18 

Within  Setpoint  Limits  | 

I 

Segmem  #10  Soak 
Time 

071 

18 

99.59  (0-99  Hrs  :  1 

0-59  Min)  < 

Segment  #11  Ramp 
Time 

072 

18 

99.59  (0-99  Hrs : 

0-59  Min)  or  999  (0-995 
Deg/Min) 

}  Segment  #12  Soak  j 

1  Setpoint  Value  | 

073 

Within  Setpoint  Limits  j 

Segment  #12  Soak  ;  074 

Time  ; 

18  i  99.59  (0-99  Hrs  ; 

1  0-59  Min) 

Program  End  State  I8i 

11  1  0  -  IJisable  SP  Program 

1  1  m  Hold  at  Program  End  ■ 

Controller  Status  at  j  180 

Program  End  1 

11  i  0  >  Last  Setpoint 

)  1  -  Manual,  Faiisaie 

CoMtr.ued  on  ntxi  pcf ? 
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Configuration  Parameters  -  UDC3000,  continued 


Setpoint 

Ramp  Wate/Program. 
continued 


Table  5-16  Setup  Group:  SP  Ramp.  Rare,  or  SP  Program,  continued 

Parameter  '  Identifying 

Oesenption  Code 

Pomnat  Range  or  Selection 

1  Code 

1  Engneenno  Units  182 
j  or  Ramo  Segments  ^ 

:  11 

0  -  HRSiMIN 

1  ■  Dec'ees'Minuie 

!  Present  Segment  1  251 
■  Number 

1 1  (READ  only;  I 

' 

:  Time  Remaining  —  252 

Minutes  ■ 

11  i  (READ  ONLV; 

i  ‘ 

Time  Remaning  —  ;  253  1 1  .  (READ  ONLY;  ; 

;  Hours  1  ■  ; 

Cycles  Remaiftirtg  j  254 

'  1 

11 

(READ  ONLY)  j 

Recycles— Eiaossd 

Cycles 

Continued  on  nex.  patt 
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Configuration  Parameters  -  UDC3000,  continues 


Adaptive  tune 


Tab!«  5-i7  lists  ali  the  I.D.  Codes  znd  ranges  or  scieciions  for  the  function 
parameters  in  the  scnir  group  “AD.APTI\'E  TUNE  " 

Table  5-17  Setup  Group;  Adapdve  Tune 

*  Parameter 

kJeniifylng 

Format 

!  Range  or  Selection 

,  Description 

j  Code 

Code 

! 

Adaptive  Tune 

'  152 

1 11 

P  ad  only 

Selection 

! 

j  C  -  DisaPied  ' 

! 

j 

i 

'3-SPTune 

Sctpc:nt  Change 

153 

!  11 

j  Read  Only 

1 

'5  to  15  i 

Process  Gam  (KPG) 

;  114 

IB 

.  c.ot  to  50.0  ; 

Adaptive  Tune  Error 
Codes 

1 

151 

11 

Read  Only  ' 

1 

0  =  None 

•  ( 

1  ♦  Output  >  or  <  Oupui  1 

Umrts  or  Manua 

Step  >  0 

2  -  Output  >  or  <  Heat'  , 

Cool  Limits  1 

4  PV  Changes  Insufficient  ■ 

1 

1 

• 

f 

1 

5  ■  Process  iderttificaticn 

faned 

6  >  Calculated  Reset 

Outside  Reset  Limits 

) 

7  -  Cakxrtated  Gain  ; 

Outside  Gain  Limits  | 

e -Adaptive Tune  j 

Aborted  on  Command ' 

9  « Input  #1  Error 

Detected 

1C  •  Adaptive  Tunc  Illegal  ! 
during  Ramp'SP  1 

Program 

11  •  Adaptive  Tune 

1 

_ 

Aborted  when 

External  Switch  i 

Detected  i 

ConhTMed  on  nea  pa^e 
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Configuration  Parameters  •  UDC3000,  cont.nued 


Algoffthm 


Tabic  5-! 8  lists  aJI  the  I.D.  codes  ar.d  ranges  or  selections  for  the  function 
pannetCTs  ir.  the  scrap  group  “ALGORETHM.’’ 


Table  5- 1 6  Setup  Group:  Algorithm 


Parameter 
i  Description 

idemifying 

Code 

i  Fomwt 
Code 

Range  or  Selection 

!  Aigcrrthm  Selection 

12S 

) 

•1 

i  C  »  ON/OFP 

1 

1  -  PID-A 

2  «  ^lD-3  ' 

3  B  PD-A  with  Manue' 

Reset  I 

1 

1  4  s  Three  Position  Step  1 

Output  Type 

i 

i 

il6C 

j 

1 

{ 

1 

;  ^  ‘ 

HEAD  ONLY 

,  0  •  Not  Allowed 

1  e  Position  ProDorionai 

\ 

1 

i 

1 

1 

1 

» 

_ 1 

. 

2  >  Relay  Simplex  i 

3  ■  Relay  Duplex 

4  •  Current 

5  •  Current  Duplex  -  Fu'i 

Range*  ! 

6  •  Relay/Current  Duplex  1 

(relay  on  heat)  | 

7  «  Relay/Currertt  duplex  \ 

(relay  on  cool) 

•Current  Duplex  with  split  i 
range  on  available  with  i 
communications.  [ 

Continued  on  nsx!  page 
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Configuration  Parameters  -  UDC300D  Continued 


Input  1,  continued 

Tabic  5*19  Setup  Group:  Input  I.  coninuttc 


Parameter  Identifying  j  Fomtat  \  Rar.ge  or  Selection 

Description  Code  ‘  Code  i 


r — . 

;  Transmits: 
j  Cnaraaerizaiion 

t 

1 

169 

"1 

1 

1  READONLY 

1 

j  0  =B  T'C 

1  1  =  E  T/C  H 
;  2  ■  E  i/C  L 

1  3-JT-CH 

i 

1 

1 

i 

i 

f 

(  4  *  ^  T/C  L 
;  5  =  K  T/D  H 

I  6  B  K  T/C  L 
!  7  -  N  T/C  H 

i 

1 

1 

1 

;  B.  NT/CL 
j9»RT/C 

10  •  S  T/C 
n-TT/CH 

» 

■ 

■ 

12- TT/CL 

13- WTy-CH 

14*:  WT.CL 

15-  IOC  PLAT 

f 

i 

. 

' 

1 

i 

16  -  50C  PLAT 

17-  100-LO 

18*  LINEAR 
19«SQRCX)T 

i 

t 

! 

; 

20*  NIC  T/C  i 

21  >  Radiamatic  (RH;  j 

1  High  Range  Vatue 

cn 

CM 

o 

18 

READONLY.  For  TC/RTDl 
Types  ( In  Engineering 
Units.  T/C-RTD)  i 

1  Low  Range  Value 

i _ 

030 

18 

READCWLY-ForTC/RTD  1 
Types  (In  Engineer jto 

Units.  T/C-RTD) 

i  Bias 

107  i 18 

-999 .9  to  9999 

1  Filter  Tims  Constant 

042 

18 

0  to  120  Seconds 

(No  Filter  -  0  )  j 

Burnout  (Open 
Circuit  Detection) 

164 

11 

1 

0  >  None  and  Failsafe 

1  -  Upscale 

2  «  D^^^'nscai£ 

Power  Line 
Frequency 

166 

11  i 

0-60  Hz 

1  -50Hz 

Ermssivity 

023 

18  i 

0.01  to  1.00 

1 

CantiK-ued  or.  ner  pepf 
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Configuration  Parameters  -  UDC3000, 


Input  2 


Table  5-2C  lis*^  all  the  I.D  Codes  and  ranges  or  selections  for  the  function 
paraiucters  in  the  sewp  group  “INTLT  2." 


Table  5-20  Serup  Group-  Input  2 


Parameter 

Description 

Identifying 
;  Code 

'  Format 
i  Code 

!  Range  or  Selection  j 

;  Input  T>pe 

i 

1  170 

1 

11 

READ  ONLY 
{ (18  -  LINEAR; 

Transmitter  171  hi  !R£ADCN1.Y 


Cnararer-jafisn  .  „  »  „ 

i  C  B  B  T€ 

.  1  -  E  7/C  H 

i  12-ET/CL 

I  3bJT/CH 

!  <bJT/CL 

I  5*KT/CH 

I  :6bKT/CL 

I  ;7*NT/C^- 

■  8  N  T  'C  L 

9.RT/C 
10 -ST/C 
11  -TT/CH 

!  I  ;12-TT/CL 


t 

♦ 

1 

1 

( 

13- WT/CH 

14-  WT/CL 

15- 100  PLAT 

16  -  500  PLAT 

17 . 100-LO 

18  >  UNEAR 

19  .  SO  ROOT 

20-NICT/C 

21  -  Radiamalc  (RH: 

High  Range  Value 

035 

18 

READ  ONLY  ‘ 

(In  Engineering  Units} 

Low  Range  Value 

036 

1 

18 

READ  ONLY 

(In  Engineering  Units;  1 

Filter  Time  Constam 

043 

18 

0  to  120  Seconds 

(No  Filter  -  0) 

Continued  on  nex:  page 
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Configuration  Parameters  -  UDC3000,  commjed 


Control 


7  € 


Table  5-21  lists  all  the  I.D.  Codes  and  ranges  or  seleccons  for  the  fanctior. 
parameters  in  me  scn;p  group  “CONTROL.” 


Tabic  5-2 1  Setup  Group:  Control 


Parameter 

Description 

tdentitytng 
{  Code 

Fbrmat 

Code 

Range  or  Selealon 

N'jmoer  of  Tuning 
Sets 

t 

!  172 
! 

11 

i 

1 

j  0  •  One  Set  Only 

.  1  *  Two  Sets  (keyboard  o- 
comnunications 

2  =  Two  Sets  (Autc  Switch 
PV) 

j  3  ■  Two  Sets  (Auto  Sw  tch 
j  PV) 

i  PV  Switcnover 

Value 

I  CS6 

1 

1 

1" 

Within  the  PV  Range 

Second  lr;jt 
Function 

121 

!  11 

1 

!  0  »  Local  Setpoint 
!  1  -  Remote  Setpoint 

1  Local  Setpoint 
'  Select 

173 

11 

OOD  -  Locat  Setpoint  fi 
Only  1 

1  001  •  2nd  Local  Setpoint 

1  via  keyboard  or 

communications* 

Ratio 

021 

18 

-2C.00  to  -rac.oo  ! 

Bias 

022 

r* 

•999  to  «9999  in  1 

Engineering  Units  1 

LSP  Tracking' 

Power  Up  Output 

138 

11 

0-No  ! 

1  -  Yes 

Power  Up  Recall 

1 

1 

130 

■ 

11 

0  »  Manual— LSP  1 

1 

1  -  Automatic— LSP 

i 

) 

1 

1 

1 

♦ 

1 

( 

2  -  Automatic- RSP 

3  -  Last  Mode,  Last 

Setpoint  1 

4  -  Las:  Mode.  Last  Local  j 

Setpoint  1 

High  Setpoint  Linn  j 

j  -  -  i 

007  1 

18  1 

Within  the  PV  Range  | 

(Engineenng  Units; 

Low  Setpoitr.  Limit  1 

i 

006  j 

! 

18 

Within  the  PV  Range 
(Engineering  Units)  i 

ConRrjted  on  next  pagi 
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Configuration  Parameters  -  UDC3000,  comnjec 


Control,  continued 


Tabic  5-21  Serjp  Group:  Co:i3-o;.  G^nrlnucd 


i  Parameter 

Description 

.  Identlhylng 
Co3e 

1  ■ 

'  Format 
Code 

j  Range  or  Selection 

Contfc!  Output 
Direction 

\ 

i 

135 

I 

<  • 

•  1 

1 

{ 

C  ■  Direct 

1  ■  Direct 

2  »  Reverse 
i  3  -  Reverse 

Output  Changs 
Rate  Limiting 

182 

.  '1 

I  0  s  Disable 

I I  *  Errabte 

■  Output  Change 
Rate  L'p 

OSD 

:8 

t  tc  2392  •.d.'M  N 

,  Output  Change 
Rate  Down 

'  noi 

r 

IB 

i  t  tc  9995  •/c.V!N 

1 

1 

High  Output  Lim.t 

C14 

16 

•5  tc  *1Q5*/i  of  output 

Low  Output  Limit 

015 

18 

1  -5  to  *105%  c»  output 

Output  Dropoff 

Urns 

020 

18 

-5 10  *105'.i  o‘  outpu' 

Oeadoand 

018 

18 

-5  to  *25.0% 

Output  Hysteresis 

019 

18 

0 10  5.(W;  o1  PV  span 

Faiisate  Output 
Value 

040 

18 

Witnin  the  Range  oi  Output 
Limits 

Proportional  Band 
Units 

148 

11 

O.Gan  j 

1  •  Ptopoftiong!  Band  | 

Reset  Units 

149 

11 

0  •  Minutes  i 

1  •Repeats  per  Minute  | 

•LD.  Code  13 i — Second  Input  Function  mas:  be  set  to  0  fLSP;. 


Connnued  cn  nexr  pare 
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Configuration  Parameters  -  UDC3000,  continued 


Options 


Table  5-22  l:s’^  al!  the  I.D.  Codes  and  ranges  or  selecnor.s  for  ihr  function 
parameters  in  the  serjp  group  "OPTIONS.'' 


Table  5-22  Setup  Group  Option; 


Parameter 

Oftsenption 

;  Wentifylng 
Code 

j  Format 
Code 

Range  or  Seieaicn 

1  D.g.ca:  Inout 

1S6 

1 

-11 

i 

j 

i 

G  »  None 
[  1 »  Tc  Manus' 

'  2  «  To  Local  Sstpotni  P' 

3  »  To  Loca'  SetooiT  p2 

■  4  »r  To  Direct  Actc“ 

5  «=  To  Hold 

6  -  To  PID  2 

1 

■ 

7  -  PV  .  input  2 
j  8  »  To  Run 

i 

1 

6  »  Reset  SP  Program 

1C  •  Inhibit  PID  mtearal 
Action 

'  11  ■  To  Manual  Faiisate 

,  Oigitat  Input  #2 

i 

167 

11 

Same  is  Digital  input  #t 
(Code  166) 

!  Digital  input  Status 

1 

tee 

11 

0  •  Digital  Input  l  Open 
Digital  Input  2  Open 

1  -  Digital  Input  t  Closed 

Digital  Input  2  Open 

2  «  Digital  Input  l  Open 

Digital  Input  2  Closed 

1 

3  *  Digital  Input  i  Closed 
Digital  Input  2  Closed 

Conanuedon  nciTt>afc 
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C;?fiTi9uration  Parameters  -  UDC3000,  conr^ec 


CC-MRS422 


Table  5-23  lists  all  ±e  I.D.  Codes  and  ranges  or  selections  for  the  function 
paranteters  in  the  setup  group  '‘COMRS422.” 


Table  5-:3  Setup  Group.  CONIP.S-:;: 

Parameter 

Oesenption 

ldentlt^-;ng 

Code 

Format 

Code 

j  Range  or  Selection 

Sne3  Time 

.  154 

1 

i 

1  1* 

C  tc  255  Sample  Per  ocs 

C  »  No  Shed 

Sheu  Corr'siie* 

!  Mo3e  aric  Cutpu* 

■'  Level 

162 

1 

r  1 

0  »  Lar*  Mode  and  Lar 
Output 

1  -  Manual  Mode.  Las* 

Output 

2  »  Manual  Mode  Fa:!sa*e 

Output 

3  -  Automatic  l^ode 

Sued  Setsoint 
Recall 

1 

, 

;  162 

f 

11 

0  •  Use  UOC  Setoomt  as 
determined  by 

Remote  .'Local  mode. 
LS?  unchanged 

1  ■  Use  UDC  Setpoint  as 
determined  p/ 
Remole/Locai  mode. 

LPS  »  Lar  setpoird  pnor  to 

toed 

Communication 

Units 

161 

11 

0  -  Percent  {•/•I 

1  -  Engineermg  Units 

Conrinuea  cn  nex:  piic 
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Configuration  Parameters  -  UDC3000,  cm-mets 


AJarms 


Table  5-24  lists  all  the  I.D.  Codes  and  ranees  or  seiee'iorts  for  die  fan:'::or 
paran-.cier  in  d-.e  scrap  poup  “.■ALARMS." 


Table  5-24  Setup  Group-  Alams 


Parameter 
'  Description 

toentltyinc 

Code 

j  Format 

1  Code 

j  Rar.je  or  Selection 

j 

1  Alarm  m  S=  <1 
i  Valoe 

;  05s ' 

i  ie 

Value  tr  Engnsi'.ng  ji'.s  ■ 

Alarm  c*  SP  #2 
,  va!je 

0*0 

18 

value  r  E'S'neerr  j  Un.-tr 

*  Alarm  u2  SP  ?* 
Value 

oil 

1£ 

Va.-jc  in  Enjinee'ttg  Jr,  is 

A'arrr  P2Zr  fi2 
Value 

a 

«. 

1 

t  Value  ir  En;irieenrp  Jr  is  i 

i 

Alarm  P’  SP  «'i 
“ype 

1 

j 

140 

1 

i 

I  11 

i 

f 

=  0  »  None  j 

t  ■  inp-.r  1 

2  -  Inpj!  2 
i  3  -  PV 

4  «  DeF-iation 
£  ■  Output 

6  •  Alarm  on  Shee 

7  •  SP  Event  ON  , 

8  •  SP  Event  OFF 

;  Alarm  #1  SPi(2 
Type 

142 

i" 

Same  as  Code  140  i 

( Alarm  «2  SPei 
(Type 

144 

!■' 

Sama  as  Code  UP 

Alarm  <r2  KP  « 
Type 

146 

Same  as  Code  up 

Alarm  #l  SP  #1 
State 

14  i 

11 

0  ■  Low  Alarm.  ‘ 

1  •  HigTi  Alarm 

Alarm  #1  SP  P2 
State 

143 

11  .  0  ■  Low  Warn 

’  1  ■  Hioh  Alarm 

j  Alarm  #2  SP 
i  State 

145 

11 

0  •>  Low  Alarm 

1  ■  High  ALirm 

i  Alarm  «  SP  «2 
State 

147 

11  1 0  ■  LOW  Alarm  i 

1 1  •  Migr  Alarm  ! 

Alarm  Hysteresis 

041 

16 

. . 

0  to  5.0%  ot  tuV:  span  o'  tuH 
output  ! 

I 
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Section  6-  Read,  Write  and  Override  Parameters 
on  UDC  5000  ULTRA-PRO  Controllers 


Overview 


Introduction 


Th.s  secc-sr  contains  L-.fo'Tn2t:cr  conrc-nin|  rcsdirg.  ur.p-g.  and 
ovrmcinn  paramfirrs  or.  nc  l."DC  5C)‘C'*j  L  ira  Pro  Corc’w'';;cr  Tj.crc  arc 
r*  c  t>pcs  of  panncrcrs; 

•  Data  Transfer— these  “arretetert  tnclude  readir.r  corro:  cL'-a.  c?=cr. 
starts,  and  rcaing  or  chanptriC  setpoir.t.s  or  outputs. 

•  Corfipuranor;  Data— al!  the  conr'fraxdor  dauj  is  list  n  the  errer  tr 
which  It  aooears  ir  thr  eor.tioiier. 

Each  n-pe  of  pararterer  has  nc  identifyytc  codes  listed  with  it.  Fcilcw  the 
messape  exchange  rates  hst-d  n  “Read  arc  Write  Operations  " 


Cn'Cis-i’C  cs  nrx; pj;.* 
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Overview  -  UDC5000,  com  nue= 


v/hat’s  in  ths  section 


Tnis  sscdon  coruiin'  the  foliow  ing  topics; 


Tcpic 

1  See  Page 

Genera!  imomaiion 

63 

Reading  Corrro'  Data 

64 

Option  Status 

1  85  ‘ 

Miscei.anecus  Read  0“.iV  s 

8G 

Setcoinis 

86 

Using  a  Ccnouler  c^eipomt 

'  8“ 

Ovsmdirg  ttte  Inputs 

51 

PV.  Setpoint,  or  input  Overnde  Status  or  Cancellation 

:  93 

Read.ng  or  Changing  the  Ootoul 

.  94  ' 

Local  Setooiru'PlO  Set  Seleclan  and  Setpoint  Ramp  Status 

1  95 

Configuration  Parameters  Setup  Groups 

:  97  j 

Tuning 

98 

Tuning  2 

99  . 

SP  Ramp  Program 

1  ■'0!^  1 

Autotune/Adaptive  Tune 

1  103  I 

Algorithm 

'  105 

Output  Algorithm 

108  j 

Input  1  j 

109  I 

Input  2  ; 

111  i 

Input  3 

114  1 

Control  j 

116  1 

Control  2  1 

116 

Options 

116  1 

Communicaticnc 

119  ■ 

Alarms 

120 

Oisolays 

122  1 
_ 1 

Conunued  or.  next  page 
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Overview  -  UDC5000,  comrued 


General  Information 


Analog  Parametsrs 

•  Whenever  Analog  Parameters  00  i  through  114  (those  that  can  be 
charged  via  Cotnmur.icationsi  arc  chanced,  a  write  cycle  occurs 
immediarcly  after  receipt  of  the  message. 


Override  Parameters 

•  Ovemde  Analog  Parameters  12C.  125  and  125  (PV,  output,  computer 
setpoint  !  arc  not  stored  in  non-volatilc  memory’  and  can  be  charged  as 
frequently  as  desired  with  no  effect  or  non- volatile  memory  rctentivity. 
but  controller  must  remain  in  slave  mode. 

Digital  Parameters 

•  \\'hencver  digital  configuration  panuneters  128  through  250  are  updated 
via  communicaaons.  the  no.n-volatile  memory  is  updated  as  soon  as  the 
tne.ssage  is  received. 
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Reaaing  Control  Data  -  LIDC5000 


Overview 


^'ou  can  Read  the  follow-ing  coniol  data  from  the  UDC  conrolier. 

•  Input  I 

•  Input  2 

•  Input  3 

•  PV 

•  Internal  RV 

•  PV.  Setpoint.  Output 


I.D.  codes  ’Jse  the  :dennf>'ing  codes  listed  in  Table  6-1  to  read  the  specific  item.;. 


A  Write  request  for  these  Codes  will  result  in  an  Error  messaec. 


Table  6- 1  Control  Data  Parameters 


j  Parameter 

j  Oeiscriptlon 

I  Identifying 

1  Code 

Fomiat 

Code 

Range  or  Selection  j 

'  Input  #1 

’  118 

18 

1  In  Enriinee.'ing  Units  or 

1  Percentage  i 

Input  #2 

1  119 

ii8 

■  _  1 

1  In  Engineering  Units  or  j 

1  Percentage 

j  Input  #3  j 

i 

117 

1 

ie  j 

In  Engineering  Units  or 
Percentage 

'  PV 

120 

18 

In  Engineering  Units  or  ; 
Percentage 

,  Internal  RV  j 

1  1 

121 

1 

18 

In  Engineering  Units  cr 
Percentage 

1  PV.  Setpoint,  and 

I  Output* 

122  j 

18 

1 

_ 1 

In  Englneenng  Uni*.s  or 
Percentage  [ 

•This  Read  request  will  give  a  three  variable  response  (sec  RcadWritc 
operarion). 
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Option  Status  -  UDC5000 


R®3d  Doing  a  Read  of  I.D.  Code  185  listed  in  Table  6-2  tell  you  which  of  yit 

available  opdor.s  are  caabicdAns*^ed  or  disabied/no:  insalled. 

Table  6-2  Opdor.  Status 

Parameter  ■  idenfityin;  Potmat  I  Range  or  Selection 
Description  Code  Code  | 

Option  Status  1E5  :  1 1  !  See  Figure  6-1 

(read  only;  i 


Tne  daa  field  in  the  response  message  will  be  a  decimal  number  from 
0  to  255.  Convert  the  decimal  number  to  binar>’  as  showr.  in  Figure  6-1  to 
determine  which  options  are  or  are  not  aedve. 


Figure  6-1  Option  Status  Information 


r 


□ 


otsass 

Convert  d*e<<n«>  lo  bfnarv 


EXAMPLf  103 


Brary 


E 

□ 

□ 

0 

foE 

0 

□ 

)nput2~«nabi*d 

Incut  3- •»•&*•<) 

hrwt  2- fibtliJM 

funotunm  -  net  ntttlM 

Set  Pan  Progrtmtung  -  net  rsi^lxt 

Mer>  Algeiflins  -inttilied 

Incut  3  ~  intWM 

Icoo  2- not  «ts  tailed 


A  limited  Write  is  available  with  which  jou  can  enablc/disablc  Input  3. 
Change  bit  0  or  1  as  showr.  in  Fjgire  6-1  and  write  the  declmzJ  designator, 
to  Code  185. 

EX/vMPLE:  Disable  Input  3 — Write  101 
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Miscelfaneous  Read  Onfy’s  •  UDC5000 


LD.  Codes  for  nad  Tnc  iden:if\ing  codes  I'sted  in  Table  6-3  represent  some  parameters  that  are 
Read  only.  No  Writes  allowed. 


Table  6-3  Miscellaneous  Read  Only ‘s 

Parameter  Description  ‘  Identifying  Format  !  Range  or  Selection 

Code  Code  ! 


:  Sobware  Type  157  jll  Readonly  (UDC 5000) 

I  61  =  Basic  software 

!  €2  »  Field  uograde  fo*  Ajtotune  -  tnnuf  3 

‘  t 

,  ^  62  «  Fielo  upgrade  for  Auiotone  •  Math  ♦  S^P  * 

;  !  (  input  3 

'  64  -  Field  upgrace  for  Autolune  Input  3,  ♦  2  Loop 

i  i  ! 

>  j  65  «  Field  Upgrade  has  all  options 


Scttv/are  Versic.n 
(Read  only; 

i  167 

! 

:  *1 

1  0  tc  95  f 

!  1 

Cigtta:  input  Switcn 

•  1S0 

'  ! 

0  -  Switch  #1  open  1 

:  Status 

I 

Switcn  #2  open  ! 

j  (Read  only) 

f 

1  •  Switch  #1  closed  I 

Switch  4(2  open  I 

i  ’> 

i  2  «  Switch  #1  open  i 

! 

( 

1 

Switch  «2  closed  < 

i 

; 

1 

1 

1 

'  3  >  Switch  #1  dssed 

1  Switch  #2  closed 

UOC  hnor  Status 

;  255 

i 

11 

'  See  below  ReadWrite* 

1 

(Definitions  are  listed 

:  001  -  Emergency  Manual 

m  Tabic  6-4) 

• 

1 002  •  Failsafe 

i 

004  -  Working  Calbration  Checksum  Error 

008  »  Configuration  Checksum  Error 

01  $•  Parameter  Limit  indicator 


032  -  Hardware  Failure 
064  -  Restart  after  Shed 


128  ■  Configur.atiorv'Calibration  Memory  Changed  ■ 
*  Write  tc  clear,  i 


Cor.aruud  Or,  next  page 
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Miscellaneous  Read  Only’s  -  UDC5000,  con; -u-d 


ID.  Codes  for  read 
only's,  continued 


L£II§til!2!i_  Any  checksum  error  reported  can  only  be  cleared  via 
keyboard'display  viewing  of  the  Status  group  .'recalculates  al!  checksums  at 
least  parameter.) 

FOR  EXAMPLE.  If  react  returns  152  (resta.n  after  shed-vOW  plus 
cordigurador  change  -I2S/ 

Write  anuhing  to  I.D.  Code  255 
Read  returns  000  (clear; 


Emorstatus definitions  Tattle  6-4  lists  the  ’JDC  error  stants  codes  and  ther  definitions 
Table  6-4  Error  Status  Defir.iuons 


i  Status 
'  Code 

Error 

!  1 
■  ■  1 

i  Oefinitioris 

1 

I  . 

O 

o 

J  Emergency  Manua' 

Indicates  t.naf  me  output  of  the  unh  which  has  bee.n  in  slave  \ 
operation,  is  under  manual  control,  locaify  Error  remains  until  i 
local  control  is  reimouished  at  the  controller. 

Failsafe 


Working  Calibration  Checksum 
Erro' 


OOe  Configuration  Ctiecksum  Error 


016  .  Parameter  Lime  indicator 


032  I  Hardware  Failure 

\ 


064  Restart  After  Shed 


28  Configuration  /Calibrotion 
Memory  Changec 


;  Error  occurs  whenever  the  control  revens  to  failsafe 
i  operation  and  remains  as  long  as  the  condition  exists 


I  Indicates  that  an  error  exists  in  the  woiking  calibration  data. 
Re-select  the  inputs  to  toad  faaory  calibration  data  or  field 
I  calibrate  the  inputs. 


Error  exists  in  the  configuration  data.  Verify  configuration  j 
data  a:  me  keyboard.  Checksum  will  be  recomputeo  by  ! 
stepping  the  comroner  through  the  status  tests. 


A  limil  condifion  exists  on  one  of  the  following:  PV,  RV, 
Input  1.  Iiput  2.  Input  3.  Computer  Setpoint  User  must 
determine  EXACT  limit  condition  and  correct 


Indicates  either  a  RAM  test  taiure  or  tnout  t .  Input  2.  input  3 
failure  on  two  consecutive  conversions. 


Error  occurs  whenever  a  shed  of  slave  ovenide  is  performed  ' 
Error  Ir.  reset  following  a  Write  command  to  I.D.  Code  255 
(064). 


Error  occurs  whenever  shed,  configuration,  or  calibration 
changed.  Also  occurs  whenever  there  is  a  change  of  state  in 
001 . 002.  004,  C08.  or  01 6.  Error  is  reset  foibwing  a  W.nte 
command  tc  I.D.  Code  255.  ' 
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Setpoints  -  UDC5000 


Overvfew 


l.D.  ccdei 


Associated  parameters 


You  car.  use  three  separate  setpoints  ir  Lhe  UDC  ControUer.  The  iden'  ^-ina 
codes  listed  in  Table  6-5  allow  you  to  select  which  setpoint  you  want  to  use 
and  to  enter  a  value  in  Encineering  Units  or  Percent  (whichever  is  selected 
at  Code  16 1 )  for  that  setpoint  via  contn-.unicadons. 


Make  your  selection  using  l.D.  Code  IT3  and  enter  the  %’alut  for  the 
setpoint  chosen  using  l.D.  Code  39  (SPl) or  53  (5P2)  or  ]  13  (SP3) 


Table  6-5  Setpoint  Code  Seleaions 


Parameter 

Description 

Identifying 

Coda 

i  Foimai 
Code 

!  Range  or  Selection  ' 

Local  Setpoint 

'  C35 

:  18 

,  Value  within  the  setoo  rt  1 
range  limits 

Loc.al  Setpoint  $f2 

;  053 

;  18 

I  Value  within  the  setpoint  ; 

t 

1  range  limits 

Local  Setpoint  «3 

i  113 

:  18 

1  Value  within  the  setpoint 
'  rar^e  i  itmits 

Local  Setooin: 
Select 

■  173 

( 

i 

‘11 

i 

i 

t 

i  000  c  Local  Setpoint  p'  , 
j  only 

!  001  •  2nd  Local  Setpoint  I 
via  keyboard  or 

1  communications 

003  «  Srd  Local  Setpoint  ; 

via  keytxiard  or 

1  communicaiions 

Refer  to  Table  6-6  for  the  codes  required  to  display  or  change  any  of  the 
paiamcters  associated  with  the  setpoint 

Table  6-6  Setpoint  Associated  Parameters 


Parameter 

1 

1 

Code  1 

;  Setpoint  Limits 

!  0G7.  008 

■  Computer  Setpoint 

i  125 

E8 
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Using  a  Computer  Setpoint  (Ovem'ding  Controller  Setpoint)  -  UDC5000 


Overview 


You  can  use  a  setpoin:  gwercted  frox  th:  commute:  :o  ovciridr  rh;  se  xoin: 
being  used  by  the  conroller. 

The  value  generated  by  the  compute:  u  ill  have  Ratio  and  Bias  appberl  ry 
die  concober. 


1.0.  Codes 


Use  the  idcndfving  code  in  Tabic  6-“  to  enter  the  computer  setpoint 

Tabic  6-7  Computer  Sctpcir.t  Selections 

Parameter  j  Weniitying  Format  Range  or  Selection 

Description  I  Code  Code 


Compute:  Selpom;  .  125 


V/ithin  the  SaDoi't  Ranee  ■ 
Lmils  in  En;;neerirg 
Units  0'  Percent 


The  Computer  Setpoint  Ox'crrlde  u  iU  continue  until  "SHED"  from 
Commurications  occurs  or  the  controller  ts  placed  into  mordtor  mexie 
through  communications.  Doing  periodic  "SL^VE  RE.MDS'  within  the 
shed  time  will  allow  thr  os'erride  to  continue  unril  communication  is  stopped 
and  Shed  Time  elatiscs. 


0  Shed  (code  154)  allows  the  Override  to  continue 
indcfiniielv  or  undl  the  Ovemde  is  cancelled.  (See  Override  selection 
LD.Clodc  183.) 

When  SP  is  overridden,  the  left  most  digit  in  the  uijperdisplav  becomes 
a  "C." 


Conanusd  rw  nact  pa^t 
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Usrng  a  Computer  Setpoint  (Overriding  Controller  Setpoint)-  UDC5000, 

Continued 


Associated  Pa.'ameters  Rcfsr  to  Table  6-8  for  the  codes  required  to  display  or  change  an;.-  of  th; 
parameters  associated  with  the  computer  seipoirt. 

Table  6-8  Computer  Serpoin:  Associated  Parameters 


Parameter 


Setpoint  Limits 


*  Local  Setpoint 


;  CC7,  009 


j  uocai  Setpoint  #3 
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Overriding  the  Inputs  -  UDC5000 


Ov'erview 


You  car  o\'erndc  ary  of  the  three  input  vaiucs  in  the  consolier  usinc  the 
codes  listed  in  Tab'-e  6  9 


Table  6-9  Lnpu:  O  erride  Codes 


Parameter 

Desenptian 

1  Wemtfying 
'  Code 

!  Format 
Code 

i  Range  or  Selection 

1 

Pverride  Input  *! 

i 

!  ‘,2^ 

IF 

W:th!n  the  i~pji  I  mitn  r. 
enginoenng  u.'^::s  o’ 
percent  (whichever  !S 
selectee  at  I  D  Cooi.'i6'' 

i  OverT.ee  Inpu*  2 

1 

t 

i 

*15 

18 

Wilhn  the  input  limit  in 
engineering  units  or 
percent  (wh.cheve*  i.s  ' 

selected  a*  l.D  Cede  1€  11  , 

OvenriSe  inout  3 

• 

Within  the  input  luritt.  in  I 

engineering  unis  or 
percent  (wnicnever  Lt 
selectee  at  I.C,  Code  I5i , 

The  override  tc  the  input  wil!  continue  un*il  “SHlilu”  from  Communicabons 
occurs  or  the  controller  is  placed  into  monitor  via  commur.icanons.  Doinp 
Reads  within  the  shed  nmc  will  let  the  ovenidt  conanue  ur.dl  Reads  are 
stooped  and  SHED  time  elapses  (l.D  Code  154). 


C  shed  one  (Code  154)  lets  the  ovcTride  condaae 
indefinixJy  o;  jcal  <.*'  er.ide  iscanreJed.  (See  I.D.  Code  183.) 


Commute  or.  net:  psit 


12.'S2 
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Overriding  the  Inputs  -  UDC5000,  corsinjKj 


Associated  Parameters  Refs:  lo  Table  6- 10  for  the  codes  required  to  display  or  charge  any  of  the 
paiarncters  associated  with  die  inputs. 


Table  6-10  Input  Override  Associated  Parameters 


Parameter 

Code 

:  Hign  cow  Range  Values 

j 

;r.pu?  t 

'  02S'03: 

input  £ 

03E/035 

I  Input  3 

1  toe  109  * 

Temperature  Unis 

12S 

Input  Type 

I 

Input  t 

1  168 

,  Input  2 

!  170 

Inputs 

■  186 

Transmitter  Charar.erzatipn 

Input  1 

169  , 

l.nput  2 

171  ! 

i  Input  3 

187 

1 

!  oias 

;  Input  T 

107 

Input  2 

137  j 

'  input  3 

111  1 

Filler  Time  Constant 

Input  1 

042 

Input  2 

043 

!  Input  3 

112 

'  Burnout 

J 

Input  1 

164  1 

Input  2  , 

165 
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PV,  Setpoint,  or  Input  Override  Status  or  Cancellation  -  UDC5000 


Overview 


You  csr.  Read  the  prestn:  override  starj?  of  'die  inputs.  PV.  or  serpoin:  or 
you  can  do  a  Write  ra-nsactior  tc  cancel  an  extstinp  O'xmdc- 


1.0.  Codes 


U.se  inc  IdentLVlr.c  Code  ir  Table  6-i  I  to  Read  or  Write  yoir  selerttor 


Tabie  6-11  PV.  Setpoint .  or  Input  Override  Car.cellatio.n 


;  Parameter  \  klentlfvnng 

Description  Code 

ForrnatCode  Range  or  Selection 

i 

r~~ 

i  PV  or  Setoo-n;  .  ign 

1  Override  Siiectior  , 

!  1 

*.  1  iO'-Inpc’t 

02  •  lnp(,n  2 

* 

04  -  PV 

1 

3B  -  Setoe.rt  ! 

I 

1 _ 

16»lr.pjt2  1 

12/S2 
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Reading  or  Changing  the  Output  -  UDC5000 


Overview 


Codes 


As;^xiatecl  Parameters 


You  car  read  ;hr  outcu:  of  a  particular  UDC  controlirr  ('Read  cansacacr,  >  or 
you  car  char|;f  i:  to  su::  your  needs.  (Do  a  Vi'n:?  rarsaction. ; 


Use  ±r  idenui>:nc  cod;  ir.  Tab'.;  6-;2  to  monitor  Read  *  o'  chans; 
the  output  t  in  tnanua.’  o-niy , 


ATTEN-TION-  ' 
ir.  mar.uaJ  mod;. 


To  Wri:;  (chanpcl  th;  ourpui.  in:  contre'J;.'  rnu:>:  fir;.:  or 


T2Dle6-i2  ReadtncorChaneinrmrOurput 


Parameter 
•  Description 

i  kJentifyirtp 
'  Code 

®  ForratCode 

Range  O' Selection 

■  Output 

123 

» 

1 

i'® 

1 

tc -105®;  ci'u  tscan  . 
(cjrrc.n:  output 

j 

i 

i 

j 

CtoiOC®;  (reia..-t>pe 

i 

i 

ouiDut; 

R;f;r  :c  Tab;;  6- !  3  for  the  codes  renuired  to  ciisplay  or  chance  a.o>  of  the 
paranittcrs  associated  uiuh  the  output 

Table  6- 1 3  Associated  Output  Codes 


j  Paramettf 

Code 

!  Output  Limits 

OU.  015 

!  Output  Dropoft  Limits 

C20  1 

t  Failsafe  Output  Values 

04C  j 

1  Output  Deadaand 

01B  i 

;  Output  Hysteresis 

01S 

i  Output  Type 

160  •  * 

■...a:' 
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Local  Setpoint^ID  Selection  /Setpoint  Ramp  Status  -  UDC5000 


Overview 


Code  250  lets  >ou 

•  Monitor  vox  Serpoir.:  Rxnp  Sutus 

-  In  Proerrss.  Not  in  Prccre?? 

-  Ln  Run.  Or.  Hold  Note  !  • 

and  dctsrrrune  vth;ch  rur.i.n~  sm  ^nd  ’orai  s^rpoinr  bcirx  Jt.ed. 

•  Abort.  Run.  Hold,  or  Star  and  SP  Ramp. 

•  Select  Local  Setpoint »!.  v2.  or  “S. 

•  Select  Tuninj  Parxnttcr  Set  1  or  «2. 


Read 


NMien  you  do  a  Read,  the  code  in  Table  6-  !4  deterranes  uhtch  pxametcr^ 
are  aenve: 

•  Local  Setpoirt  Selecnor. 

•  Tuning  Parameter  Set  Selection 

•  Setpoint  Ramp  Sutus 


Tab!.*  6-14  I.D.  Code  250  Reads 


Parameter 

Datertptlon 


1  tderrtlfylno 
I  Code 


Forma!  I 
Code  j 


Range  orSet-Jction 


!  Read 

'  Local  Sc! 
Poirr/PiO  Set 
Selection  and 
SPRarrp 
Status 


250 


11 


See  Fijjre  6  2 


Conr.Kjfd  cn  net;  per 


i::'S2 


RS<2L4.?.5  Com-nunicnroes  O?t;or  Product  Wanua: 


C; 


Local  Setpoint'PID  Selection  /Setpoint  Ramp  Status  -  UDC5000, 

Coniin-jcd 


Read,  continued 

Figure  6-2  I.D.  Code  250  Indieatior.s 


Turnnj  Set  «2  S»t«eCor. 
toca  SatPointaSSatfceor 

LOC*'  S4T  Ptvrt  «3  St‘*erer 

7jnm;  S*;  IQ  Sn, action 

Uae<>  S«l  Point  iQ  Saiocsan 

Tur.:*>9  ;»•:  Vk 

LectI  Smt  Poin*  p;  S«l«ct3e^ 

Tunmg  $•:  •!  Sniaetion 

Locol  Sat  Point  MS  SaiocOon 

Tuning  3tt  *1  Satocaon 

Leeol  S«t  Point  *1  Sn'oetion 

SET  POt^^  RAMP  '.NrORMATlON 

S®  ®U.Tp.  En«3iec  no:  ir  ptos'cts  rRatia  or.iv; 

OOO 

OOS 

016 

024 

C32 

04$ 

£P  Ramp  in  c»oy*j-t.  Hofl  I'PMa'Wmt  i 

002 

010 

oia 

036 

034 

050 

SP  Pamo  in  emets  j.  Run  iRciiaV.'nia’ 

003 

Oil 

019 

027 

035 

051 

SP  ^fogtam,  gnatnic  no  •“  proorass  (Raac  en:^; 

004 

012 

020 

028 

03u 

052 

S®  Prog-atn  r  fros'es*.  Ho«  fRaaSVi/'rtat 

006 

014 

022 

030 

036 

054 

S®  ®roatari  tr  Prpg'a*! .  R-.m  'RearfWitf, 

007 

015 

023 

031 

039 

0S.5 

Wrtt#  A  Writs  of  code  250  lets  wu  change  the  SP  ramp  saius  as  well  as  the  Itxra! 

setpoint  or  tuning  sc:  selection.  Refer  to  Table  6-15. 

Table  6- 15  LD.  Code  250  Writes 


Panameier  1  kttndfylng 
Description  Code 

Forma 

Code 

Range  or  Selection 

Wrrte  ;  250 

11 

000  •  Abort  SP  Ramp 

001  -  Run  SP  Ramp 

'  Local 

002  ■  Hold  SP  Ramp 

,  Selpoint'PlO 
:  Set  Selection 

003  ■  Start  SP  Ramp 

and 

'  SP  Ramp  Status  ■ 

i  i 

! 

: 

004  >  Change  to  Local  Setpoint  #i 

005  -  Change  lo  Local  Setpoint  #2 

00£  ■  Change  to  PID  Tuning  Set  ai 

007  •  Change  to  PI3  Tuning  Set  #2 

008  »  Change  to  Local  Setpoint  #3 

;  ATTENTION  i  To  enable  or  disable  the  setpoint  nunp.  refer  to  idendfying  Code  150. 


cc 
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Configuration  Parameters  -  UDC5000 


Overview 


Reading  or  %vTlttng 


Listed  or.  the  next  pages  are  the  IdennfvinE  codes  for  the  parameters  in  the 
various  Setup  groups  in  the  UDC  5000  Ulra-Pro  controller.  The  table 
below  lists  the  Setup  Groups  and  their  table  numbc.’s  in  which  they  are 
listed.  Most  of  the  parameters  arc  configurable  through  die  host.  Some  are 
Read  Only  and  are  indicated  as  such  and  cannot  be  changed. 


Setup  Group 

Table  Number 

'  TUN'NG 

6-16 

,TUN’:NGL2 

6-17 

SP  RAMP/PROGRAV 

.  6-16 

AUTOTUNE'ADAPTIVE  TUNE 

!  6-20 

algorithm 

6-21 

:  OUTPUT  algorithm 

6-22 

•  INPUT  1 

6-23  1 

;  INPUT  2 

6-24  i 

1 

INPUT  3 

6-25 

COhrmOL  ANO  control  2 

6-26 

OPTIONS 

6-27 

COMMUNICATIONS 

6-28  ! 

ALARMS 

6-29 

DISPLAY 

6-30  i 

Do  a  Read  or  Write  (sec  “Read/W^rite  Opoarions”).  depending  on  your 
requirements  using  the  identifying  code  and  format  code  listed  in  the  tables. 
The  range  or  selection  available  for  each  range  is  listed  in  the  tables. 


Conimied  on  next  pape 


12.'S2 
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Configuration  Parameters  -  UDC5000,  comtnued 


Tuning 


SB 


Tab]c  6-16  lists  a!!  tbe  I.D.  codes  and  ranges  or  selections  for  the  function 
parameters  in  the  Setup  Group  “TUNING"  H-oop  1). 

Tabic  6- 1 6  Setup  Group:  Tuning  (Loop  1  )* 


Parameter 

1  Description 

j  Identifying 

1  Code 

Fomiat 
j  Code 

j  Range  or  Selection 

1 

Gain  ei  o'  P3 

OC' 

!  18 

.  0.1  to  1000 

Rate  #1 

j  002 

.  18 

i  0.00  to  1D.C0 

j  Reset 

003 

1  18 

i  0.02  tc  50  00  , 

,  Manua'  Reset 

,  013 

ie 

i  -100  to  +100 

I  Gain  *2  cr  PB 

1  COi 

1  18 

I  0.1  to  1000  1 

f 

j  Rate  « 

:  005 

!  18 

,  0.00  10  10.00  ! 

Reset  #2 

i  006 

•  18 

0.02  to  50.00  i 

;  Cycle  Tine  Pi 

!  158 

11 

1  to  120  seconds  ! 

i  Cycle  Time  #2 

159 

'll 

1  to  120  seconds 

Lockout 

‘  (keyboard  only) 

1 

j 

132 

11 

0  K  None  j 

1  >  Calibraiion  +  i 

Conliguraiion  ^ 

Changes  90  data  always 
.  oosstieva 
i  csmmtnca&ens 
regardless  ot  this 
configuration. 

_ 1 

2  •  Max  Lockout  | 

3  *  Calibration  only 

4  B  Calbration  + 

Configuration  *  View 

*  Loop  selected  by  address  in  request  message. 


Continuid  on  nex:  page 
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Configuration  Parameters  -  LIDC5000,  contmuK; 


Tuning  2 


\ 

I 

t 


Tabic  6-17  lists  all  the  I.D.  codes  and  ranges  or  selecdons  for  die  function 
parameters  Ln  the  Setup  Group  “TUNING  2  (Loop  2).“ 


Table  6*17  Setup  Group:  Tuning 

2“  (Loop  2) 

1  Parameter 

Description 

1  Idenll^/lng 
Code 

Fomiai 

Code 

Range  or  Selection 

^  Gain  !!f3  or  PB 

001 

i 

0.1  10  1000 

1 

Rate 

002 

1  18 

o.oc  to  lo.o: 

Reset 

1  003 

18  i0.02to50CC 

Man  3  Reset 

I  013 

;16  1 

-100  to  -100 

t 

■  Gain  #4  or  PB 

j  OC'4 

1  19  i 

0 1  to  lOo: 

Rate  #4 

005 

1  18 

0.00  to  10  00 

;  Reset  #4 

;  006 

•16  j 

0.02  to  50.00 

Cycle  Time  #3 

!  158 

1 

11  ! 

1  to  120  seconds 

Cycle  Time 

159 

11  1 

1  to  120  seccincs 

•  Loop  seieaed  by  address  in  request  message. 


Conrintutd  on  na:  pact’ 
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Configuration  Parameters  -  UDC5000,  ccntnued 


SP  rafrp.tjrogram  Tabic  6- 1 S  lists  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 

parameters  ir.  setup  group  “SP  RAMP.” 


Table  6- 1 8  Setup  Group:  Setpoint  Ramp/Program 

'  Parameter  Description  ^  Identtfysng  Fomrat  I  Range  or  Selection  j 

Code  Code  !  j 


i  Serpcint  Prografr.'.Ramp 
'  Selection 

t 

i 

t 

i 

t 

> 

i 

1 

j  178  11 

1 

•  i 

1 

1 

1  1 

’  t 

1 

1 

1 

0  *  SP  Prograrr  and  Ramp 
disabled 

1  «  SP  Program  enabieo 

2  ■  S?  Ramo  enabled 

;  3  =  Sr  »rcgrsm  enab'ed- 
Lcob  2 

4  -  SP  Program  enabled- 
bom  bops  ; 

1 

•  5 -S?  Ramp  enabled-  1 
Loop  2  j 

6  ■  SP  Ramp  enabied-  j 
both  boos 

SP  RAMP 

'  Setpoint  Ramp  Loop 
.  Enable 

t 

1 

! 

150 

e 

11 

1 

O-OFF  1 

2  •  S?  Ramp  -  enabled 

Loop  1 

3  •  SP  Ramp  -  enabled 

Loop  2 

4  «  SP  Ramp  -  enabled 

bom  toeps  1 

Single  S?  Ramp  Time 

t 

174  '11  i  0  tc  2SS  (minutes)  applies 

!  to  whichever  loop  has  SP 
:  Ramp  configu'ed 

1  Final  Ramp  SP  Value 

1 

028 

18 

PV  Range  in  Engineering 
Units 

SP  PROGRAM 

Start  Segment  No  * 

175 

11 

1  to  19 

End  Segment  No. 

(Soak)’ 

176  ill 

1 

2.  4.  6.8,10,  12  14.  15.  ; 
18. 20  ! 

No.  ot  Recycies*  i  177 

11 

0lo99 

Continual:  on  nev  page 
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Configuration  Parameters  -  UDC5000,  ccmnu&i 


SP  ramp^jragram,  Tabic  6- 1 8  Setup  Groua:  Setpoint  Rantp/Propram.  conrinued 
continued  ' _ 


j  Parameter  Description 

l'  Identifying 
!  Code 

Fonnaf 

Code 

1  1 
Range  or  Selection 

j  Program  Status  at 
)  Power  Up  from  Power 

1  Outage* 

t 

i 

1 

:  ‘rS- 

1 

1 

'•  11 

! 

f 

j  0- /^OoTprograrr  on  j 

!  reset 

;  1  ■  Resume  program  at 
;  last  segment  and  last  . 
segment  line 

1 2  =  Restan 

Controller  Status  at 
Proorarr  End* 

1  leo 

'  1  1 

‘  0  «  Held  at  last  sstccini  in 
progrsn 

;  1  •  Manual  mods  •  faiisale  ! 
j  outout 

Controller  State  a; 
Program  End* 

181 

11 

0  •  Disables  SP  program 
}  1  -  Koid-Run  key  restarts  ; 

SP  program 


j  Engineering  Units  for  -it;  '11  OsHRSiMIN 

j  Ramp  Gegments* _ _ 1  -  Degrees/mmute 


j  Guaranteed  Soak 
j  Enable* 

18't 

11 

0  >  Enable 

1  -  Disable 

Present  Segment  No  *  j  25i  1 1 1  •  (Read  only)  1  to  20 

Time  Remaining 
Minutes* 

252 

11 

(Read  only}  0  to  59  j 

Time  Remaining  Hours* 

253 

11 

(Read  only)  0  to  99  1 

1  Cycles  Remaining*  j  254 

11 

(Read  only)  0  to  99  * 

recyctes-eiapsefl  cycles  ) 

!  Segment  Ramp  Time 

1 

See  Table 
6-17 

18 

99.59  (0-99  hrs:  0-59  min)  j 
999  (0-999  deg'min) 

Segment  Soak  Setpoint 
Value 

See  Table 
6-17 

18 

Within  setpoint  limits  j 

1 

Segment  Soak  Time 

See  Table 
S-17 

18 

99.59  (0-99  nrs:  0-59  mir;  | 

1  Segment  Guaranteed  See  Table 
Soak  Deviation  +  (Plus)  ;  6-17 

18  !c  to  99.99 

Segment  Guaranteed 
Soak  Deviation  - 
(Minus)  ! 

See  Table 
6-17 

18  jO  to  99.99 

1 

_ 1 

•Applies  to  tt'hiohc'^CT  loop  has  Setpoint  Prograir  applied  to  it. 


ContirMed  or.  nex:  poge 
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Copfjguration  Parameters  -  UDC5C00,  corrirued 


Rainp  and  soak  » able  6-  i  9  llsti  each  segment  and  the  I.D.  code  associated  with  ramp  and 

iJD.codes  for  each  iniormatior.  for  each  canicular  segment. 

segment 

Table  6- 19  Serpcir.i  Program  Ramp  and  Soak  Identifv’ing  Codes  for  Each  Segment 


idontitytng  Codes 


Segment 

Number 

Ramp  Time 

i  Scak  Setpoint ' 
j  Value  i 

f  jakTtme 

1  Guaranteed  Soak 
!  Deviation  (Plus) 

Guarameed  Scak 
Deviation  (Minus) 

1 

057 

!  -  i 

— 

— 

— 

2 

j  — 

i  058  ' 

1 

050 

087 

1  083 

0 

w 

1  060 

i  -  I 

— 

— 

1 

1 _ 

4 

— 

1  0S1  i 

062 

CS9 

1  090 

5 

063 

I 

— 

— 

— 

6 

064 

065 

091 

092 

7 

066 

I  _ 

—  ' 

— 

,  __  j 

i  8 

— 

067 

068  . 

093 

094 

9 

C69 

—  , 

—  ! 

— 

t 

tc 

— 

!  070  ; 

C71 

095 

095  1 

; 

072 

—  ! 

— 

12  ! 

— 

i  073  t 

074  ' 

097 

098 

13  i 

075 

—  I 

— 

— 

—  1 

1  14  j 

— 

i  076 

077  i 

099 

100  1 

i  ■•5  1 

078 

I  -  I 

-  1 

— 

..  i 

=  16 

— 

i  C7S  I 

080  j 

101 

102  ! 

17  1 

081 

'  ,  —  i 

i 

i 

— 

1 

18  1 

— 

082  i 

083 

103 

104  ! 

19  i 

084 

-  I 

— 

— 

j 

:  2C  ! 

— 

085  I 

086  i 

105 

106  i 

Continued  (>'■  nfju  page 
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Configuration  Parameters  -  UDC5000,  contruKi 


I 

I 

i 

» 

( 

I 


Autotune  adaptive  tune  Tabic  6-20  lists  all  the  I  D  codes  and  ranges  or  seiectiors  for  the  fiinrtion 
parameters  in  setup  group  ‘‘ ALn-0‘njNE/ADAPTr\‘E  TUNE."  Loop  1  or  2 
is  selected  in  the  request  message. 


Table  6-20  Setup  Group:  A utoruneAcrtpavc  Tune 


Parameter 

Description 

Identifying 

Code 

Format 

Code 

Range  o*  Selection 

Autotune'  ACcOtive 
Tune  Selection 

152 

11 

0  «=  Autotune  and  adaptive 
tune  disabled  -  Loop 
t 

1  »  Exponential  response 
-  Loop  '** 

j 

2  *  Critically  Canoed  - 
moderate  -  Loep  T* 

: 

i 

3  -  Ctilicaiiy  damped  -  fast 
-  Loop  * 

i 

1 

1 

1 

4  -  Auto  step  -  Loop  1 

5  *  Manual  step  -  Loop  2 

S  -  Auto  step  -  Loop  2 

7  »  Adaptive  SP  -  Loop  ' 

B  •  Adaptive  SP  •  PV  -  j 
Loop  1 

' 

Adaptive  Tune 
Selection  (Loop  2 
only) 

NOTE:  Uoo  1  LD.  Code 
l52Rtustno!be 
configured  lor  any 
Atdctjne;  j.e.  Au&atne 
and  Adaptive  are 
mudaly  exclusive. 

152 

11 

0»  Disabled 

1  m  Adaptive  setpoint  ; 

2  m  Adaptive  SP  *  PV 

Autotune  Step 
Size/Adaptive  SP 
Change  Size 
(Loop  1  only) 

153 

Step  Size's  to  15%  span 

SP  change.'-lCO  to  *100 

Process  Gain 
(Loop  1  only; 

114 

_ 

16 

O.O:  to  50.0 

_ 

Connnued  on  nex:  pa^e 
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Configuration  Parameters  -  UDC5000,  con:n.ed 


Auiotijneadaptive 
tune,  continued 


Table  6-20  Setup  Group;  Autotune/Adaptivc  Tune,  concnued 


Parameter 

Description 


Identifying  j  Fbitnat  ‘  Range  or  Selection 


Code  j 


Acaptive  Tune  Error  *51 
(Reac  only;  i 


' 0  a  None  I 

j "  =  Output  less  tnan  or 
greater  tnar  Output  : 

,  Limits  cr  War.  'Step  =  C  : 

2  =  Output  greater  or  less  ! 

I  than  HeaL'Coc!  Limits 

t 

3  «  Alarm  *  eiro'  < 

i  ! 

4  s  PV  change  no:  . 

i  sufficiert:  ; 

( 5  »  Process  Wentificalion  ’ 

^  faifetf  I 

j  6  •«  Calculated  Reset 

outside  Reset  Limits  j 

j  7  «  Calculated  Gair 
'  outside  Gain  Limits  i 

i  8  ■  Adaptive  tune' 

I  Autotune  aboned  on  j 
i  command 

I  •  •  Input  1  erro'  detected  j 

10  •  Adaptive  Tune/ 

Autotune  Plegai 
during  Ramp'Program 

11 »  Adaptive  Tune  ' 

Autotune  abo.ned  i 
when  external  switch  ) 
detected 


••SeiccDons  I  and  2  will  internally  defauJ:  to  the  #3  selection. 


Connnued  on  nezr  page 


Configuration  Parameters  -  UDC5000,  corsnjK 


Table  6-21  lists  all  :he  I.D  cades  arc  ranees  o: 

se'.fcccns  me  tsincimn 

parcjr.eters  ir.  setur  creep  "  ALGOR-  i;i2vl."  Loop  i  or  1  selectee:  tr.  ce 

Table  6-2  ’.  Serar  Groao'  Aicor.trjr. 

Pararseter  laerrtifyne  Poma? 

Deserptian  Code  Cese 

Banta  crSeiectiar 

Ccr.-ra.  A-s'-nn-.  ‘2=  •  t 

c=  cr.  T-=‘ 

S=ie:!::' 

1 «  =:2- 

-  . . 

2.:  PiT  r. 

!  3*^  PT  -A  Atm,  mar.^a! 

ffcS?! 

4  ■  T— e?  rocerr  Ete-- 

.c:o :  S-i-cct  o'  *££ 

0  •*  uCsp  1  cm.  y 

;r!yi 

1  -  >o::  2  coabirc 

2 ».  LOCO  1  ans  2  are 

cascaaes  ..cos  2 
pnma'v  -  Lacs  • 
SKConSav 

Cctre;  Tvernce  h  -.36  1 1 

0  >  Disas  ed 

C'  Lo  Seisct 
;on  Loco  2  aaoress 

;  1 .  Hi  Seier 

oniy  -  Lets  t 

C-:su’  ir  Aut: ' 

1  2  ••  Lo  Sfeisct 

Cor.ur.ucc  .•?/:  r.esi  pate 
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Configuration  Parameters  -  UDC5000, 


CcntinuKJ 


Algontfm.  continued  Tao'e  6-21  Sctur  Group:  Algonthm.  cor.nr.ucd 


Parameter  Identifying 

Description  Cede 

Format 

Code 

Range  or  Selection 

Seccnc  input  *3t 

9  • 

i  0  =•  Loca‘  setcemt 

“unction 

1  »  Remote  setco  r* 

N3”3:  6r/ss'sc:cr 

ratio 

ejcectOira 

2  »  RerViCte  setoc  n;  .v  ;n 

1  «  «.  ..  4W«t  W  ••• 

'ir  g'CZ 

1  ratio  arc  eras  sj*o 

bias: 

3  »  We-3n!9d  a*5*a:r 

t  se’5::;'’£  :«:£ 

IC'  .CCC  *.  SSfCtC'S 

iLSP. 

m.  "  cTd  ^  on;* 

4  »  Relative  .nurre  t. 

ILS? 

saieotcn-  nviye  to* 

:.c5c2  a:  sns's-s'j; 

5  *  Career  potentis  A 

n  end*  ressau 

iLSP; 

6  •  CartJon  potfinti?  3 
i  (LSP) 

I  7  -  Ca.'tjo*'  ootentia  C 
(LSF: 

8  *  Feedtorvwars  !-c:c  • : 

9  •  Add  incuts  t  and  2  - 

Without  ratio  ar.d  bas 

i  10  »  Subtract  incut  1  front 
mpui  *  -wirnout  ratio 

and  bias 

•  1 11  •  input  high  select 
I  (Without  ratio  ana  bias  > 

'  12  •  Input  low  select 
I  (Without  ratio  and  bias : 

13  -  General  matn  A  isc 
ft.  mult.  (Sv } 

;  14  »  General  fTtatn  S 
(sq  n.  mult : 

15  •  General  matn  C 

(mult,  div ; 

16  «  Genera!  matr.  3 

(mult.) 

17  -  Summe*  (with  'atio 

and  bias) 

18  a  Input  hi  selec  :wiir 
rate  and  biasi 


ConttKiiec  or.  r.tx;  pare 
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Configuration  Parameters  -  UDC5000,  cc-r  rued 


Aloorfthm.  continued 


Table-  6-21  Setup  Group:  Aicori 

d 

Parameter 
j  Description 

Idertftying 

Code 

!  Format 
Code 

j  Range  or  Selection 

Second  incut 
Function 

1  (continued; 

I  121 

r 

1 19  ■  input  tow  seise:  !w'^ 
rate  and  basi 

1  20  »  Fecdiorw'd  -  Locc  2 

i 

1 

1 

1 

1 

21  -  Carper-  porer'ia’  D 
i  (-S?) 

1 

1 

( 

1 

I 

'  22  -  Carpo~  peten'ic’  'CC 
(LSP; 

I 

1 

i 

I 

1 

j  23  ■  £  Oxygen 

24  •  De-wpcin* 

i 

j  Atmospner-c 

1  Pressure 

C24 

18 

1 

52C.0  to  76C  C 

1  _ 

^  Perceni  Co 

046 

18 

1  C  C2  to  D.35D 

j  Constant  K 

C45 

. 

0  to  20  OC 

1  Input  3  Function 

1  188 

j  0  -  None 

NOTES.  Whr  2rc  input 
tunaon((0  t3i;-is  1  or 
t  input  3  lunccx 
carmoipeseedioni 
cr  2. 

1 

1 

t 

1  •  Remote  setpoint  (wirn 

raib) 

2  •  Remote  setpomt  (with 

ratto  and  bias:  auto  Per 

1 

When  2nd  Input  (jnetor 
(0  131)  is  3  or  greater, 

1  input  3  Wcl3'.  annot 
be  seiecton  3  tiYcugn  7. 

3  •  Feed  forward  (win  ratio ' 
and  bias) 

4»  Sums  mput  143’ 

(with  ratio  and  bar; 

! 

S  •  Input  high  select*  i 

(with  ratio  and  biacr 

i 

6  ■  Input  low  select* 

(with  ratio  and  bias: 

PV  Hiph  1 

C54 

IE 

-999  10  ♦gsgS  in 
engineering  units  (Read 
only  on  loop  21 

PV  Low  1 

i 

055  1 

1 

18  i 

-999  to  ♦ggg®  in 

ertg  neenng  uTt?  (Read  , 

only  on  loop  2!  ; 

•  Not  available  cn  Loop  2. 

Connnued  or,  nei:  poet 
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Configuration  Parameters  -  UDC5000,  oortnued 


Output  algorRhm 


Table  6-22  lists  all  the  I.D,  codes  and  ranges  or  stlerdons  the  functior. 
paransetcrs  in  scrjp  group  “OLTPLT  ALGORITHM.’'  Loop  I  or  2  selected 
by  address  in  the  request  message. 


Ta'tJle  6-22  Semp  Group:  Output  Algonthm 


Pararrieter 
Desert  otion 

Identffytng 

Code 

Forrrat 

Code 

Range  or  Selection 

,  OutS'j;  Algor:^.^ 

•  rO 

i” 

0-  None  (lOCPli- 
;  disatjied 

1 

t 

i 

I 

1  »  Pos.'hon  p.-epon.-ona: 

1  (iccp  1  cnij-; 

2  «  Relay  siTc:eic 

* 

f 

I 

t 

i 

3-  Relay  duplex  ;ocp  * 
i  ony) 

1  4  m  Current 

i 

1 

'  5  »  Cunent  duplex 

; 

i 

t 

6  •  Relay'currert  (relay- 
heai.  current-ftii;; 

i 

7  •  Relay.'airrent  (relay- 
cool.  current-tu.'l; 

i 

8  ■  Current  duplex 
(current  out-copl. 
aux.  out-neet) 

9  B  Retay/current  (relay 
heaA.  current  split; 
tooo  1  only 

i 

10  •  Refay/current  (reiay- 
cooi.  ctrrrent-splif) 
loop  1  only 

:  Duolex  Relay  State 
at  C*/»  Output  (on 
Loop  1  address 
only) 

136 

11 

0  B  Relay  i-oe-enengized 
Relay  2-<Je-enerBired 

1  ■  Re'ay  i-energired 
Relay  2-<5e-energ:rsd 

'  2  ■  Relay  l-Kte-energizep 
Rtlay  2-energizeo 


3  ■  Relay  l-«ner5;2ec3 
Relay  2-energized  i 


Conenued  or  rex:  peer 
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Configuration  Parameters  -  UDC5000,  commjed 


Input  1,  continued 


Table  6-23  Setup  Group:  Input  1  (Loop  1  Address  only).  contlTjcc 

Parameter 

Identtfytng 

!  Fomiat 

j  Range  or  Seledion  i 

Description 

Code 

Code 

• 

:  input  1  Type, 

l6c 

-1 

34*:TT.Cbw  : 

'  continues 

1 

1 

t 

( 

^35  =  WT/Cb  ; 

1 

j  36  =  ICO  ohm  p!"  RTD  low  ' 

Input  1  Transmitter 
Charactercation 

165 

11 

'0.3T.'C 

1  »  E  T/C  high 

KCTE;  Acpi.Cc.5JS  wrjr. 
lCC03eiSeeuais22.  : 

i 

j 

2  *  J  T/C  ^*5^* 

23  24.2£.C'2£.  j 

j  3  -  K  T/C  high  j 

t  e  Ni-Ni-Moiy  TiZ  high 
S-RT.'C 

.6.  ST/C 

\ 

T^TT/Chign 
B«  WT/Chigh 

11  •  Nicfosil-Nis;:  T;C  i 

1 

'  12  «  100  pit  RTD 

j13-PlinTDRH21-212''F  , 
I  range 

1 19  -  Linear 

1 20  -  Square  root 

i 

21  -  E  T/C  low 
22-JT/Ciow 
i  23  -  K  TVC  low 
24  *  -Ni-Moij'  T/C  low  , 

25.TT/Ctow  i 

,26-WT/Clow  I 

27  »  100  ohm  pit  RTD  low 
’  28  «  200  ohm  pit  RTD  ! 

:  I 

!  29  ■  500  ohm  pit  RTD  { 


■  Input  1  High  Range 

029  I 

16 

1  -995.  to  9999.  1 

Value 

I 

I 

1  engineering  units  t 

;  Input  1  Low  Range 

030 

18 

1  -995  to  9999.  ! 

< 

C 

} 

1  engineering  units  1 

Cor.Knued  on  pare 
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Configuration  Parameters  -  UDC5000,  continjeo 


Input  1,  continued 


Table  6-23  Seair 

Group:  Input  I 

(Loop  1  Aiidr 

ess  only),  cor.nnued 

Parameter 

Description 

j  Identifying 
!  Code 

Rjrmat 

Code 

Range  or  Selection 

j  Input  1  Bias 

1 

1 

10? 

j  16  ' 

■  -939  to  9999. 
engineenng  unis  j 

Input  *  Pi'te* 

,  C42 

le 

0  lo  12C' seconos  i 

Input  1  Burnout 

i  164 

11  1 
1 

0  »  None  and  laiisate 

1 

i 

1 «  Upscale 

! 

t 

2  s:  DowTscaie  j 

Input '  Enissivty 

C23 

■ 

C.Cl  to  t.GO 

•T/C  =  tncrmocouple 

Input  2 


Table  6-2^^  liits  all  the  !.D.  codes  and  ranges  cr  selections  for  the  function 
parameters  in  setup  group  "INPLT  2.’‘ 


Table  6-24  Setup  Group:  Input  2  (Loop  1  Address  only) 


1  Parameter  !  idemitying 

1  Description  !  Code 

I  Formas 
Code 

Range  or  Selection 

’ 

'  Input  2  Type  '  1 70 

i 

11 

0  -  B  7/C’* 

1 «  E  T/C  nig-i 

2-JT/Ch^h 

3«KT/Chigh 

I 

j 

I  4- Ni-Ni-Mol)- T/C  high 

'S-RT/C 

1  1 

1 

1  : 

i 

1 

i 

i 

t 

6. ST/C  1 

7- TT/Chigh  ! 

8-  WT.Chigh 

11- NcmsHNisilT/C  1 

12- 100ohmpS  RTD  | 

13  -  too  ohm  pit  RTD  RH  j 
21-212*F  range  j 

; 

!  14-20DohmpttRTD  J 

Cor.nmed  on  next  paye 
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Configuration  Parameters  -  UDC5000,  continued 


input  2,  continued 


Tabic  6-24  Senjp  Group:  Input  2  (Loop  1  Address  only),  continued 


Parameter 

Description 

Input  2  Tyne . 
continued 


Identifying 

Code 


Format 

Code 


Input  2  Transmitter  •  1 7l 
Charactenzution  ! 

I  I 

i  NOTE;  Applicable  when  ' 

I  DCodei70eauais22,  . 

23.  24. 25.  or  26. 


Range  or  Selection 


I  15  =  500  ohm  pK  RTD 
,  19  -  Radiamatic 
I  22  -  0-20/4-20  mA 

23  -0-10  mV 

24  B  10-50  mV 

25  >  1-5  volts 

26  s  0-10  volts 

28  B  Carbon  sensor 

29  B  Oxygen 

30  .  E  T/C  low 

31  •  J  T/C  low 

32  B  K  T/C  low 

33  B  Ni-Ni-Moty  T/C  low 
j34BTT/Cbw 

135- WT/CIo 
I  36  B  100  Ohm  pH  RTD  tow 
0-BT/C** 

I  B  E  T/C  high 
2-JT/Chigh 

3  B  K  T/C  high 

4  B  Ni-Ni-Moly  T/C  nigh 

5-  RT/C 

6-  ST/C 

j  7-  T  T/C  high 
!  8- W T/C  high 

II  B  Nicrosil-NisilT/C 
12  b  100  pit  RTD 


13-PCRTDRH21-212’F 

range 

Condruied  on  nex:  pa  ft 
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Configuration  Parameters  -  UDC5000,  ccntinuM 


Input  2,  continued 


Tabic  6-24  Scrap  Group:  Input  2  (Loop  1  Address  only),  continued 


Parameier 

Description 

Weniltylng 

Code 

Format 
'  Code 

Range  or  Selection 

j  Input  2  Transmitter 
j  Cnarfictsriretion. 

I  continued 

NOTE.  AccS3C‘e  wtie" 
OCoce*7D6Cja:s22. 
2c.  2<  25,  or  2* 

1 

1 

1 

1 

j 

! 

1 

1 1 

1 

j 

i 

1 

i 

I  19  »  Linear 
j  20  ■  Square  .'oot 
'  21  -  E  T/C  low 

,  22  *  J  T/C  low 

23  -  K  T-C  low 

1  24  a  Ni-Ni-fvtoV  T/C  lew 

25  =  TT.C  low 

26  -  W  T/C  low 

'  27  -  IOC  onm  pit  RTD  low 

} 

1 

! 

28  *  2CC  enm  pit  RTD 

29  -  500  onm  p::  rtd  j 

;  input  2  Higfi  Range 
,  Value 

1  035 

' 

18 

.ogo  10  9999  1 

Engineering  Units 

input  2  Low  Range 
Value 

036 

18 

-999  to  9999 

Engineering  Units 

Input  2  Bias 

037 

16 

-999  to  9999.  j 

Engineering  Units 

1  Input  2  Filter 

043 

16 

0  to  120  seconds  ; 

Input  2  Sumout 

165 

11 

1 

0  >  None  and  taiisale 

1  -  Upscale 

2  «  Downscale 

Input  2  Emissivity  j 

044  1 

1 

18 

0.01  to  1.00 

•T/C  =  theimocouple 


Continued  on  nex:  page 


•  C  '0*5 


. . .  .  —  —  ■  . . —  ■  ■  ._J _ 

RS422/<85  ComT.jnications  Option  Produd  Manua'  1  *.  3 


Configuration  Parameters  -  UDC5000,  ccrtir^jed 


inputs 


Table  ^25  lists  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 
parameters  in  setup  group  “INPUT  3." 


Table  6-25  Serup  Group;  Input  5  (Loop  I  Address  only) 


!  Parameter 

!  Description 

Wemitylng 

Code 

Format 

Code 

Range  or  Selection 

‘  Input  3  Type 

185 

:  11 

O-OFF 

• 

N  9  -  Linear 

1 

1 

1 

t 

» 

1 

! 

t 

I 

« 

1 

1 

i 

i 

1 

j 

; 

NOTH:  1'  C  is  recaivec  as  a 
wrne,  tr.«  inpjf  s  csa&iec  sns 
tne  tra;>smitte'  saiBalon  is  icst. 
Whaisver  1 9  is  received  as  a 
write .  if  fhe  inpu!  was  prev  :ls 
disab'ee.  tne  transmitie' 

•  selactbr  is  set  is  linear  wi:n  a 
range  mdeterrninate;  howc-ver.  | 

1  if  the  input  was  previously 
enabled,  the  iransmittfir  is  ■ 

unchanged.  ' 

Input  3  Transrrflter 
Characienzation 

,  187 

' 

11 

0-BT/C  : 

1=ET/Chigh  : 

2  •  J  T/C  high 

3  .  K  T/C  high  | 

1 

j 

4-Ni.Ni-MolyT/Chigh 

5«RT/C 

6. ST/C 

7. T  T/C  high 

e-WT/Chigh 

11.NcnosilNisnT/C 

12-100  Ohm  pit  RTD 

19  -  Linear 

! 

20  «  Square  root 

21  •  E  T/C  low 

22- JT/Clow 

i23»KT/Clcw  i 

!  i24-Ni-Ni-MolyT.’CkDw 

i  i25-TT/CIow 

i  26-WT/Clow 

27  •  109  Ohm  pi;  RTD  tow 

i  28  -  20D  Ohm  pit  RTD 

j _  29  »  SOO  ohm  pit  RTD 

j  Input  3  High  Range  106  ;  18  -999.  to  9999. 

;  Value  :  Engineering  Units 

Condnued  on  ncs past 
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Configuration  Parameters  -  UDC5000,  cominjed 


Input  3,  continued 


Tabic  6-25  Scn;p  Group:  Input  3  CLoop  i 

Address  only),  continued 

j  Parameter 

'  Desctlption 

:  kJentifylng 
Code 

Format 

Code 

Range  or  Selection 

1  Input  2  Low  flanoe 
■  Value 

'  109 

i 

*.8 

•  -999  to  599=. 

Engineenng  L'nns 

;  Input  2  Ratio 

‘  ItC 

18 

.  -2j.0D  tc  29.02 

i  input  3  E;as 

1 

!  tv. 

1 

18 

'  -959  to  9999 

Engineering  Unrs 

input  3  riltar 

112 

i  16 

2  tc  120  .seconds 

Canur.ued  on  nex:  pac: 


1-!£ 
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Configuratfon  Parameters  -  UDC5000,  cortmea 


Control  and  Control  2 


Table  6-26  lisy  all  the  I.D.  codes  and  ratiges  or  selectionj  for  the  function 
parameters  ir.  setup  group  “CONTROL  OR  CONTROL  2.”  Loop  I  or  2  is 
selected  by  address  in  the  request  message. 


Table  6-26  Setup  Groups:  Cono'ol  and  Control  2 


'  Parameter  (  identHying  j  Fonnaf 

Description  j  Code  I  Code 

Range  or  Selection 

.  Tuning  ParametS'  '  *.72 

I  Selection 

i 

i 

i 

i 

i  I 

I  _ L 

'  1 1 

J 

t 

3 

'  0  »  One  set  only 

,  1  ■  2  sets  keyboarc 
selected 

;  2  *  2  sets  with  automat:: 

1  switchover 

2  «  2  sets  with  Setpoint 
automatic  switchove* 

Automatic  QS€ 

i  Swiicnover  Value 
'  (used  wfJh  172  ( 

i  selection  2  or  3)  | 

;  1 8  1  Within  the  PV  Range  in 

engineering  units  i 

i  j  ; 

Local  Setpoint 
Source 

j 

173 

' 

L  _ 

1 

i 

: 

0  ■  One  Local  Setpoint 

1 »  Two  Local  Setpo-.nts 

3  *  Three  Local  Setpoints 

i  Local  Setpoint 
Tracking^Power-up 
i  Output 

t 

1 

13B 

11 

Stqielni 

Inek're  Owm 

0  ■  No  Recap  I 

1  •  Yes  Recai:  ! 

2  ■  No  Failsafe 

3  ■  Yes  Failsafe 

t 

PV  Tracking. 
Control  Mode  artd 
Setpoint  Recall 

130 

i 

n 

See  table  below 

PVTracWno 

Control  Model 

Setpoint  Mode 

0-No 

Manual 

Local  SP 

1  -  Yes 

Manual 

Local  SP 

2 -No 

Ust* 

Last* 

3 -Yes 

Ust* 

Last* 

4  -  No 

Last* 

Last* 

5 -Yes 

Last* 

Last* 

i  *Las1  before  power  outage _ j  ! 


Connnued  or.  ntz:  pore 
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Configuration  Parameters  -  UDC5000,  corrinued 


Control  and  Control  2.  Tabic  6-26  Setcr  Groupr.:  Control  and  Control  2.  continued 
continued  _ ] _ 

Parameter  •  Identifying  Format  Range  or  Selection 

Oescrtption  Code  Code 


;  Contro'  Selpoir*  CO'^  t8  I  0  to  l00*/s  o'  PV 

;  Hgn  Limit  j  {Engineering  Units. 


(  Control  Setoo  r  .  008 

j  Low  Limit  1 

16  ;  C  to  ICO".;  oi  PV 

'  ■  (Engineering  unrs) 

1 

1  Control  Output 
Directio“'Atarrr 
Outputs 

1 

J 

1 _ 

i  135 

i 

1 

11  0  *•  Direct  Action  Alarrr 

Output  energiced 

.  1  =  Direct  Action  Alarr  i  ^ 

1  Output  de-energined 

2  ■  Reverse  Acton  Alarm 

;  Output  energizes 

» 

'  3  -  Reverse  Acton  AJarrri 

j  Output  energized  j 

1 

)  Hgn  Output  Li.Tiit  014  ;  IB 

-5  tc  105*.;  of  Output 

;  Low  Output  Limi-  lots  I  1 8 

-5  to  105*,;  ot  output 

High  Reset  Limit  016 

18 

-5  to  105 Vo  O' output  1 

I  Low  Reset  Limrt  Cl  7 

18  1-5  tc  105%  of  output  j 

•  Controller  Output 
j  Dropoff 

i 

I 

< 

139 

11 

0  *  No  drcpoul  j 

1  «  Dropout  using  ID  Code 

20  value 

Controller  Dropoff 
Value 

020 

18 

-5  to  105%  of  output  , 

Output  Deadband 

018  18 

-5  to -25  0%  i 

Output  Hysteresis 
(Loop  1  address 
only) 

019 

18 

0  to  5.0% 

1 

! 

Failsafe  Output  \  C40 

Level  i 

18  'Oioioch; 

i 

I  Proportional  Band 
•  Units 

Loop  1  address 

1  only)  applies  tc  i 
'  Loop  1  and  2  ! 

148 

11 

0  *  Gam 

1  •  Proportional  band 

i 

1  Reset  Units  ^ 

(Loop  1  address 
only)  applies  to 
loop  1  and  2  ! 

149 

0  =  Minutes  ! 

1  -  RPW 

1 

i 

1 

Con.Tr.uea  on  nem 
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Configuration  Parameters  -  UDC5000.  c&rnjed 


Options 


Ttbl:  6*27  iisc  all  l".;  I.D.  codes  and  ranges  or  selections  for  the  functicr 
pararreiers  in  setup  group  "OPTIONS."  Loop  1  or  2  i*  selected  by  acl'ess 
in  the  request  message. 


Table  6-2"  Setup  Group:  Options 


Parameter 

Oesenption 

Identttylng 
1  Code 

Foftnat 

Code 

Range  or  Selection 

i 

I  2nc  Current  Output 

i 

t 

} 

I 

I 

! 

;  13^ 

1 

i 

In 

1 

\ 

i 

i 

\ 

1 

I  0  -  None 

I  -  Input  1 

■  2  -  Input  2 

1  3  ■  -  LCCP  1 

:  4  K  Deviation  -  -..ozo ' 

I  5  ■  Output  -  Loc?  ’ 

!  6  *  Setport  -  Loep  * 

:  7  «  Input  3 

8  .  PV  -  Loop  2 

9  •  Deviation  -  Loop  2 

10  «  Output  -  Loop  2 

I I  ■  Setpoint  -  Loer  2  ; 

Low  Scai.-ng  Facte'’ 

|1S 

'  WithLn  the  range  of  the  selectee 
vanable  in  1.0.  134  ' 

,  High  Scaling  -aaory’ 

I 

!  C50 

1 

( 

,  18 

,  Within  the  range  ot  the  selecteo 
i  variable  in  1.0  134 

.  Dtgcai  Input  P1* 

! 

t 

f 

:  155 

t 

' 

i 

11 

f 

1 

t 

0  -  None  i 

1 »  To  Manual  * 

2  •  To  Local  Setpoint  #i 

3  •  To  Local  Setpoiri  «2 

4  •  To  Direct  Action 

5  •  To  Hold  RampSPP 
6-ToPlDSet*2 

7»PV-lnput2 

8  •  PV  » Input  3 

9  •  To  Run  Ramp'SPP 

10  ■  To  Slatting  Segment  !SPP: 

Digeai  input  #2* 

1 

\ 

156 

1 

i 

” 

1 

0  •  None 

1  •  To  Manual 

2  »  To  Local  Setpoint  #1 

3  •  To  Local  Setpoint  e2 

4  -  To  Direct  Action 

5  •  To  Hold  Ramp.'SP® 

6  -  To  PID  Set  #2 

7  •  PV  -  Input  2 

8  a  PV  >  Injx4  3 

9  •  To  Run  Ramp'Sr? 

10  ■  To  Starting  Segment  ISPP; 

•Loop  1  address  only 


Cor.nrjitd  or.  nev  pc^e 
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Configuration  Parameters  -  UDC5000,  cor^mjed 


Communications  Tabic  6-28  lisu  all  the  I.D.  codes  and  ranges  or  sdectior.s  for  the  funmon 

parameters  in  setup  group  “COMMUNICATIONS  "  Loop  1  or  2  js  selected 
in  the  request  message. 

Table  6-2fe  Setup  Group;  Communicatior.s 


Parameter  j  Identt^ing  j  Format  j  Range  or  Selectan 

Desertption  I  Code  |  Code  ! 


'■  Shec  Tima  'Loep  1  t54 
{ address  only;- 

j  1 1  0  ■  No  Shed 

i  '1  -255  sample  perpes 

Shed  Mode  and  ,t62 

Output  (Loop  t 
address  only. 

Selections  app  y  to 
eitrter  loop 

\  i 

i  ; 

«  • 

11  i  0  =  Last  Wode  anc  -ss: 

j  Output 

j  t  «  Manual  Mode  Last 

1  Output 

! 

!  2  ■  Manua'  Mcoe  ^a  isa'e 

1  Output 

3  -  Automatp  Moae 

t 

■  Shed  Setpoint 
Recai:  (Loop  i 
address  only) 
Selections  apply  to 
either  loop 

163 

11  '  0  a  To  Last  Local  Setoemt  j 

1  used 

j 

’  1  •  Last  Se  too  in'  pnor  ic  j 

,  Shed  1 

Communication 
Oremde  Units 
(Loop  1  address 
only;  applies  to 
Loop  1  and  2 

161 

11  , 0  -  Percent 

( 

j  1  •  Engineering  Unis 

1 

i 

Computer  Setpomt 
Ratio 

021 

16  1 -20.00  10  20.00 

j 

Computer  Setpoini 
Bias 

022 

18  |-99&to9S35  j 

t  » 

Continued  or.  nexi  page 
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Configuration  Parameters  -  UDC5000,  continued 


Alarms 


■  4^ 


Table  6-29  lisa  all  the  I.D.  codes  and  ranges  or  selecdons  for  the  function 
parameters  in  serjp  group  “ALARMS.” 


Table  6-29  Setup  Group:  Alarms 


Parameter  Identftying  Forma;  Range  or  Selection 

Description  Code  i  Cede  j 

,  Alarm  t  Setpoint  ;  COS  j  16  j  Within  the  ranoe  of  seiectec  ’ 

1  Value  i  1  I  parameter  or  P'v  span  to- 

dtrviation  aiarrr 

1  Alarm  1  StJtDoinj 

1 2  Value 
♦ 

♦ 

iotc  18 

f  i 

t 

Within  the  range  of  se'ected  ' 
parameter  or  ?V  span  tor  ; 
oeviat;on  aami  j 

!  Alarm  2  Sotpoin;  ,Cti 
’  1  Value 

I  ; 

1 18  1  Within  the  range  o'  seieaed 

1  ;  parameter  or  PV  span  for 

1  deviation  alarm 

■  1 

Alarm  2  Setpoint 
■;  2  Value 

i 

;ct2  -18 

1 

1 

_ 

Within  the  range  of  selected  ; 
parameter  or  ?V  span  for 
deviation  alarm 

Alarm  1  Setpoint 

1  Type 

i 

1 

i 

140 

: 

< 

1 

C  a  None 

1  -  Input  1 

2  tt  Input  2 

3  »  PV  -  Loop  1  1 

4  -  Deviation  -  Loop  l  j 

5  •  Output  -  Loop  1  ! 

6  a  Alarm  on  Shed  1 

7  a  SP  Event  ON  ! 

6a  SP  Event  OFF 

9  a  Input  3 

10  a  PV  -  Loop  2 

11  a  Deviation  -  Loop  2 

12  a  Output  -  Loop  2 

Alarm  1  Setpoint 

2  Type 

142 

Same  as  UO 

I 

Alarm  2  Setpoint  I 
1  Type  ! 

144 

11 

1 

Same  as  140  | 

1  Alarm  2  Setpoint  i  146  1 

■  2  Type  j  | 

1 1  Same  as  140 

1 

•  1 

Alarm  1  Setpoint  J 
1  Event 

141  ! 

! 

n 

0  *  Low  Alarm  or  begin  i 

segmeni  ! 

1  •  High  Alarm  or  end  ; 

segment 

Continued  or.  next  page 
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Configuration  Parameters  -  UDC5000,  cominje^ 


Alarms,  cominued 


TabI:  6-29  Ssn:r-  Groups:  Aianns,  cor,n:..’ed 


Parameter 

Oescripiion 

klentttylnj 

Code 

Formji 

Codi^ 

[  Range  or  Selection 

AlarT  •  5e;poin: 

. 2  Event 

143 

t 

1 1 

j  0  =  Low  Alar*  c'DcO.r 
'  segment 

t 

i 

. : 

'  1  -  Her  Alarm  or  end  ! 

;  segment 

j  Alarm  2  Setpc-'t 
j  1  Ever;; 

*  :45 

_ 

11 

.  0  B  Low  Ala'm  or  oe  g;r.  i 

j  segment  ' 

i 

i 

;  1 1.  High  Ala'm.  or  end 
segment 

\ 

.  Alarm  2  Seioamt 
j  2  Evert 

147 

11 

0  *■-  Low  Alarr-:  or  Peg  n 
segment 

j 

■ 

,  1  ■>  Higt  Alarm  or  end 

segment  ; 

!  Alarm  ^ysl9'’eS'S 

1 

04* 

18 

0.0  to  5  Ovi  ct  cutOJt  or  ' 

,  span 

Cor.nnutc  on  r.tx:  ps^t 
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Configuration  Parameters  -  UDC5000,  ccm:nuKj 


OiSDiay 


Tabic  6-30  lists  all  the  I.D.  codes  and  ranges  or  selectior.j  for  function 
parannercn  Ln  setup  group  “DISPLA  Y.”  Loop  !  or  2  is  selected  b}'  address 
in  the  request  message. 


Table  6-30  Setup  Groups:  Display 

Paramder 

'  loentltylng  Foimat 

Range  or  Selection 

Description 

j  Code  Code 

* 

I  Temperature  Unes 

'  t2S  In 

j  Units 

Dacru' 

!  and  Decimal  Pcint 

i 

Pieces 

!  Place 

0-  T 

f, 

w 

i 

1  .  “C 

m 

W  J 

1 

2.  T 

1 

3r  *0 

1 

|4.  T 

2 

i5-  *0 

2 

1 

|6.  T 

3 

. 

! 

7«  1C 

3 

I 

1 

8  >  None 

0 

1 

• 

9  m  None 

1 

i 

10  >  None 

2 

1 

11  ■  None 

3 

Power  Frequency 

166  -11 

0  •  60  Hertz 

.  (Loop  1  add'ess 

I 

i  1  -  50  Hertz 

only) 

1 

I 

1 

Bar  graph 

191  ill 

i  0  *  Ouput 

Contiguration 

1 1  •  Deviation 

!  2  -  Dev/Out 

1 

122 
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Section  7  -  Read,  Write  and  Override  Parameters 
on  UDC  6000  Process  Controllers 


Overview 


Introduction 


Tnis  sector  contain'.  Lnforrr.ator.  conccrr.tr.f  RcadLnc.  .  aric 

CK'crricnc  parameters  on  the  UDC  60{>0  Process  Cor.:z^'.\:r:  There  arc  osr 
t>pes  of  parameters: 

•  Dau  Transfer — t.hese  parameters  include  rcadi-.'  conao.’  tiai;..  opror. 
Slants,  and  reading  or  c.^ar.ging  setpoints  or  ourpu:. 

•  Cc.nfK  uraaon  Data— a*l  the  configumton  data  is  i:st 's  the  order  in 
wh’.ch  it  appears  tr  t.ne  cor.tro’lcr. 

Each  tspe  of  parameter  .has  thr  identifying  codes  listed  with  n.  Follow  the 
message  exchange  rules  listed  in  “Read  and  Write  Operatior.s,” 


LCr.tiruec  cr.  ncx‘  ru.'f 


Overview  -  UDC6000,  cominjed 


Vilut's  In  this  section 


This  section  corr^ns  ±c  followirg  topics: 

Topic 

!  See  Page  ' 

Genera!  I.nformaticn 

•:2£ 

i  Reading  Corcro!  Data 

126 

j  Read  Option  States 

!  127  i 

Miscellaneous  Read  Only's 

'  *2S 

Setpoints 

130 

:  Using  a  Computer  Se:po:r.t 

!  131  ! 

1 

'  PV  Of  Setpoint  Ovemde 

133 

Reading  or  Changing  the  Output 

134 

:  Local  Setpoint'PiD  Set  Selection  and  Setpoint  Ramp  Status 

135  i 

Configuration  Parameters  Setpoint  Groups 

'  133 

Tuning 

i  129  i 

Tuning  2 

I  '  I 

SP  Ramp 

142 

Adaptive 

144 

Algorithm. 

145 

Advanced  Math 

150  ' 

Output  Atgoritnm 

155 

Inpul  1 

156 

Input  2 

157  1 

Input  3 

158  ! 

Input  4 

159  ! 

inputs 

160  1 

Control  and  Control  2 

162 

Options 

165 

Corrmunicatiens 

169 

Atarms 

170 

Display 

171 

Continued  on  ner  page 
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Overview  -  UDC6000,  ccrr  i^jes 


Genera!  Information 


Analog  Parameters 

•  Whenever  analog  parameters  00 1  through  1 1 4  (those  dtat  can  be  cr.angcd 
via  communicacons)  arc  changed,  a  Write  cycle  occurs  immeciat!''/  after 
receipt  of  the  message. 

Ovemde  Parameter.s 

•  Override  analog  paramteters  120.  123  and  125  fPV.  output,  computer 
serpointi  arc  not  stored  in  non-volatile  memory  and  can  be  charged  as 
frequently  as  desired  with  no  effect  on  non-volatilc  memory  rctenhvnt}.'. 
bur  controller  must  rcm.2in  in  slave  mode. 

Digial  Parameters 

•  Whenever  digira!  configuration  panmeter.v  128  timugh  250  are  updated 
via  communicanons,  the  non-volatile  memory  is  updated  as  soon  a.s  die 
message  is  received. 
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Reading  Control  Data  -  UDC6000 


Overview 


1.0.  codes 


You  car.  Read  d:s  following  co.'itrcl  data  frorr.  the  UDC  conroUtr. 

•  Input  I 

•  Input  2 

•  Input  3 

•  Input  4 

•  Inputs 

.  p\' 

•  IntemaJ  RV 

•  PV,  Stpc)’  •  Cupu: 


Use  the  idencfving  codes  listed  in  Table  7-1  to  read  the  specific  items. 
A  Write  request  for  these  codes  will  result  in  an  Error  message. 


Table  7- 1  Conco!  Dam  Parameters 


!  Parameter  i  idemifying  |  Fomwt 

Description  |  Code  Code 

Range  or  Selection 

'  Input 

j  11 6  '16  'in  Engineering  Units  or 

I  ;  Percentage 

Input  #2  hl9 

1 

i 

18 

In  Engineenng  Units  or 
!  Percentage  , 

inout  P3  j  117 

18 

In  Engineering  Un.is  or  j 
Percentage 

\  Inpul  #4 

i 

104  I  18 

! 

In  Engineering  Units  or 
Percentage 

)  Input  #5 

105  :  18 

1 

» 

In  Engineering  Units  or  j 
Percentage  { 

1  PV 

120 

18 

m  Engineering  Units  or 

Perc  'ntage  i 

Internal  RV 

121 

16 

In  Engineering  Units  or  ! 
Percentage 

PV.  Setpoint,  and  j  122 

Output*  ‘ 

18 

In  Engineering  Units  or 
Percentage 

•This  Read  request  will  give  a  three  variable  respoase  (sec  RcadAVrite 
operation). 


126 
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Read  Options  Status  -  UDC6000 


Read  Doing  -  read  of  I.D.  Code  1 85  listed  in  Tabic  7-2  will  tell  you  which  of  the 

available  options  arc  cnabledlnstallcc  ordisablcd/no;  insudied. 

Table  7-2  Option  Status 


1  Parameter 

Description 

j  (denlHylng 
!  Code 

Format 
;  Code 

Range  or  Selectron  ! 

Coton  Status 

•  *.65 

'  r 

See  cgure  ~  * 

;  (Read  on:y) 


The  data  ficid  n  the  response  message  will  be  a  decimal  number  from 
0  to  255.  Conven  the  decimal  number  to  binan*  as  shown  :n  Figure  7- 1  :c 
detemrune  which  options  am  or  arc  no:  acrive. 

Figure  7-1  Ocbo- Sams  Infcem.ation  _  _ 


I  i  II  0la2£S 

Cjwoi  MOnui:  M  bmtr* 


EXamplS.103 

Bm-r  |0|Hl|0|0|flTni 


ifgtf  3-iwini»a 
k«if  3-«4WbMd 

Aaigw  Tun*  -  *1  ihwd 
Mitr>  iffortwmi  -  inwii>i1 

tr9t«9-*nibM 
L«a3  2-rMm«aiMid 
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Miscellaneous  Read  Only’s  -  UDC6000 


I.D.  codes  for  Read  The  identif\'Lng  codes  listed  in  Tabie  7-3  represent  some  infonnation  that  arc 

Of’Vs  Read  only.  No  Writes  allowed. 

Table  7-3  Ntscellaneous  Read  Only’s 

:  Parameter  Description  IdentWymg  Format 

Cede  Code 

1  Range  or  Selection 

•  Sottware  Type  157  *l 

t  ; 

1  * 

j  1 

READ  on:y  (UDD  60C0) 

'  71  -  Basic  UDC  6D3D  software 

;  72  •  Field  upgrade  lor  Adaptive  Tune 

'•  73  =  Field  upgrade  for  Adaptive  Tune  -  Wa*", 

74  •  Field  upgrape  for  Acaptive  Tune  -  2  Leep 

75  •  Field  Upgrade  for  all  options  j 

!  Sottware  Version  167  : 1 1  ;  READ  only  ■ 

I  t  1  ! 

!  i  i  j  0  to  99  1 

Digits'  Input  Switch 

Status 

(Read  only) 

19C 

11 

0  »  Switch  m  open 

Switch  #2  open  ; 

1 

1  •  Switch  FI  dosed 

Switch  #2  open  ' 

2  •  Switch  FI  open 

Switch  t2  closed 

3  •  Switch  FI  closed 

Switch  #2  Closed 

!  UDC  Error  Status 

;  (Definitions  are  listed  in 

1  Table  7-4) 

1  ; 

i 

1  • 

1 

255 

11  I  See  below  READAVRITE* 

j  001  *»  Emergency  Manual 

002  «  Failsate 

004  «  Working  CalStration  Chedesum  Eror 

1  008  •  Configuration  Checksum  Error 

1  016  »  Factory  Calibration  Error  1 

032  ■<  Haidware  Failure 

1 064  »  Restart  after  Shed 

:  128  »  ConliguratiorvCalibration  Memory  Changed  ; 

*  V  ’0  clear. 

For  example: 

If  Read  returns  192  (restart  after  shed-64  plus  configuration  changc-128) 

Write  anything  to  I.D.  Code  255 

Read  retunis  000  (clear). 

Conr.nues  or.  nex  page 
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Miscellaneous  Read  Only’s  -  UDC6000,  continued 


Error  status  cJefinBions  Tabie  7-4  list  the  UDC  error  stan;s  codes  and  their  dsfirddor.s 


Table  7-^  Error  Status  Dcfnidorts 


Status  ■  Enor 

Code  , 

;  Definitions 

_  : 

00 1  ;  Emergency  Manua'  ;  Indicates  that  the  outout  o*  me  ur. 

whicn  has  been  in  slave  operations,  if 
under  manual  control,  bca'iy.  Error 
;  remains  until  toca'  contro:  is  relinquished 

I  I  at  the  oont'otier. 

j  0C2  ,  Faiisale  :  Error  occurs  whenever  the  cont'ol 

1  j  j  reverts  to  failsafe  operation  and  rerainc 

;  i  as  long  as  the  condition  exists  ! 

00^  j  Working  Ca'ibratiori 

I  Checksum  Error 

1 

1  Indicates  that  an  error  exists  in  the 
working  calibration  data.  Rs-seiect  the 
nputs  to  load  factory  calibration  data  o 
field  calibrate  the  inputs 

;  OOS  Configuration  Checksum 

j  Error 

i 

1 _ 

Error  exists  in  the  configuration  data 

Verify  contiguraticn  data  at  the 
keyboard  Checksum  wi!i  oe  recomputed 
by  stepping  the  controller  through  me  1 
status  tests.  ! 

C16 

Factory  Cai,brafcn  Error 

Error  exists  in  the  faaory  caiibfaticn  data 
and  remains  as  long  as  the  conditions  ; 
exists. 

;  032 

Hardware  Failure 

Indicates  ether  a  RAM  tests  failure  or 

Input  1,  Input  2,  inputs  failure  on  two  j 
consecutive  conversions. 

054 

■ 

1 

1 

1 

Restart  After  Shed 

Error  occurs  whenever  a  shed  of  slave 
override  is  performed.  Error  is  reset  i 

following  a  WRITE  command  to  I.D.  Code 
255  (064).  j 

126  1  Configuration /Calibration 

Memory  Changed 

1 

Error  occurs  whenever  shed, 
configuration,  or  calibration  changed. 

Also  occurs  whenever  there  is  a  change 
of  state  in  OOt.  002.  004  008,  01  016. 

Error  is  reset  following  a  V/rite  command  : 
to  1.0.  Code  255. 

I 
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Setpoints  -  uucduOD 


Overview 


to.  Codes 


Associated  parameters 


You  can  use  three  separate  local  setpoints  in  the  UDC  Cor.troUcr.  Tne 
idendfvir.g  codes  listed  Table  7-5  alJou  you  to  select  which  setpoint  you 
wan:  to  use  and  to  enter  a  value  ir  Engineering  Units  or  Percent  (w}iiche%-er 
is  selected  at  Code  1611  for  that  setpoint  via  cormunicarions. 


Make  your  selecdor.  using  I.D.  Code  173  and  enter  the  value  for  the 
setpoint  chosen  using  ID  Code  39  (SPl)  or  53  (SP2)  or  1 13  (SP3). 


Tabic  7-5  Setpoint  Code  Selections 


Parameter 

Description 

1 

j  Identifying 

1  Code 

'  Format 

1  Code 

Range  or  Selection 

( 

.  Local  Setpoint  #i 

*C29 

; 

j18 

1  . 

j  Vaiue  within  the  setpoint 

1  range  limits 

;  Local  Setpoint  #2 

i  053 

1 

4 

|,8 

j  Value  within  the  setpont 

1  range  limits 

Local  Setpoint  «3 

;  113 

18 

t 

!  Value  within  the  setpeint 
:  range  hmlts 

Local  Setpoint 
Select 

;  173 

1 

11 

4 

1  000  -  Local  Set  Poi.nt  «i 
only 

t 

001  *  2nd  Local  Setpoint  , 
via  keyboard  or 
communications 

1 

i 

» 

f 

003  »  3rd  Local  Setpomt 
via  keyboard  or  > 

communications  j 

Refer  to  Table  7-6  co  display  or  change  any  of  the  parameters  associated 
with  the  setpoint. 

Table  7-6  Setpoint  Associated  Parameters 


Parameter 

Code  1 

Setpoint  Limits 

007,  ooe  j 

Computer  Setpoint 

125  ; 

t2.'S2 
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Using  a  Computer  Setpoint  (Overriding  Controller  Setpoint)  -  UDC6000 


Overview 


LO.  Codes 


Shed 


You  C2.T  use  a  scrpcih:  generated  Som  dte  computer  to  override  die  setpon: 
being  used  by  the  controller. 

The  value  ge.nerated  by  the  computer  will  have  ratio  and  bias  applied  by  the 
ccrcoller. 


Use  the  Idenufying  Code  in  Table  7-7  to  enter  the  computer  scrpoir.t. 


Table  7 -7  Computer  Setpoint  Selection 


{  Parameter  Identifying  ;  Formal  •  Range  or  Selection 

i  Description  Code  |  Code  ' 

Computer  Setooint  125 

I 

j 

1 

1 8  Value  from  computer  w.ih 

'  RatioSias  appiiec  by  the 
,  controller.  Wittun  the 
Setpoint  Range  Limits  in  : 
Engineering  (jnrts  or  j 

.  Percent  | 

TTie  computer  setpoint  override  w  -Jl  continue  until  "SHED"  from 
communicanons  occurs  or  the  controller  is  placed  into  monitor  mode 
through  communications.  Doing  periodic  ’■SLA\'E  READS"  within  the 
shed  time  will  allow  the  override  to  continue  untU  communication  is  .stopped 
and  shed  time  elapses. 


;  0  Shed  (code  154)  allows  the  override  to  conrir.ue 

indefinitely  or  until  the  ovenide  is  cancelled.  (See  override  selection  El> 
Code  183.) 


When  SP  is  overridden,  the  left  most  digit  in  the  upper  displav  becomes 
a  "C." 


Continued  o  n  next  page 
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Using  a  Computer  Setpoint  (Overriding  Controller  Setpoint),  -  UDC6000 

Continued 


Associated  Parametais  Refer  to  Tabie  7-S  for  the  codes  to  display  or  change  any  of  As  pararteters 
associated  with  the  computer  setpoint. 

Table  7-8  Comoutcr  Serooint  Assoriated  Parameters 


J  Local  SetpOifT  « 


Local  Setpoint  #3 


;  Local  Setpoint  Selection 


i  Loop  Computer  Setpoint  Ratio 


Loop  PI  Computer  Setpoint  Bias 
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PV  or  Setpoint  Override  Selections  -  UDC6000 


Overview 


I.D.  Codes 


You  can  Read  the  pirsent  override  satits  or  the  PV  or  serpoin:  or  yoL  car. 
do  a  uri'.e  transacaor  to  cance’.  riic  override. 


Use  the  Iderrj'ying  Code  ir  Table  7-9  to  Read  or  %’ri:e 


vour  sclectbr. 


Table  7-9  PV  or  Setpoint  Ovemde  Selections 


I  -  -  . 

{  Parameter 

!  Descftption 

Identifying 

Code 

Format 

Code 

!  Range  or  f  jleetion 

PV  or  Setooir 
.  Override  Seierircn 

1 

j  183 

11 

1 

j  04  =  PV 

OE  ■  Setooinf 

, 
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Reading  or  Changing  the  Output  -  UDC6000 


Overview 


iJ}.  Codes 


Associated  Paramerters 


You  car.  read  the  output  of  a  pa::dcular  UDC  conroUcr  (Tlead  trar«'  , .  ,  i  or 
you  can  change  it  to  suit  your  needs.  (Do  a  Write  car.sacrior  ' 


Use  the  idcntif>'ing  code  Ln  Table  7-10  to  monitor  fRcad';  or  change  fWnte 
the  output  fin  manua.’  only). 


i  ATTEhTTlON  ,  -j-q  Write  (change'  die  output,  the  conuoUer  must  firs;  be 
ir.  in  manual  mode. 


Table  7- 10  Reading  or  Clanging  the  Output 


Parameter 

'  IdentK^ng 

j  Format  |  Range  or  Selection  ; 

Description 

Code 

Code  I 

OutDU! 

t23 

18  ■  -S  to  'lOS'/i  of  iuli  span 

! 

■  icurr  output; 

i 

f 

( 

;  0 13 1Cu%  (relay  t/pe  ; 

1  1  output;  ! 

Refer  tc  Table  7-11  for  the  codes  required  to  display  or  change  any  of  the 
parameters  associated  with  the  output. 

Tabic  7-11  Assod  ated  Output  Codes 


Parameter 

Code 

Output  Limits 

OU.  015  , 

;  Output  Dropotf  Limits 

020  1 

Failsafe  Output  Values 

O 

o 

Output  Deadband 

018  i 

Output  Hysteresis 

019 

Output  Type 

160 
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Local  SetpointPIP  ^^.’eciion  /Setpoint  Ramp  Status  -  UDC6000 


Overvxew 


Read 


Idendfying  Oxis  250  lea  >’oi; 

•  Monitor  your  Se.'potr.i  R-anp  Status 

-  In  Progress.  No:  ir.  Prop: ;5 

-  In  Run.  Or.  Hold 

and  determine  which  tuning  set  and  local  sctpoi.".;  is  being  used 

•  Abon,  Run.  Hold,  or  Star:  and  SP  Ramp, 

•  Select  Local  Setpoint  #I .  #2.  or  #3. 

•  Select  Tuning  Parameter  Set  #1  or  *2 


When  you  do  a  Read,  die  code  in  Tabic  7-  i  2  determines  which  param.c:crs 
ace  active: 

•  Local  Sctpoi.n:  Selection 

•  Tuning  Parameter  Set  Scleaion 

•  Setpoint  Ramp  Satus 


Table  7-12  I.D.  Code  2.50  Reads 


Pifameier 
,  Oescrtptloo 

identifying 

Code 

Format 

Code 

Range  or  Selection 

!  Read 

‘250 

11 

See  Figure  7-2 

Local  Set 

Point  PiO  Set 
Selection  and 

SP  Ramp 

Status 

_ 

1 

! 

Cofuinned  on  nex:  pege 
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Local  Setpoint^PID  Selectlon/Setpolnt  Ramp  Status  -  UDC6000, 

Continued 

-  % 

Read,  continuecf 


Figure  7-2  I.D.  Code  250  Indicaaons 


Tuning  S«!  *3  SaMecsn 

Lon:  Sft  Pcint  IS  SMction 

Tuning  S«!  rt  S*i«ctlar 

Loni  6*t  Pecnl  13  Sniaetian 

Tun-ng  Stf.  C  Saiaction 

Loni  Sat  Point  as  Saiaetien 

Tuning  Sat  >2  Sainiian 

Lonl  Sat  Point  11  SaMccan 

Tuning  Satrt  Salaetion 

Lenl  Sat  Point  a  Saiaefaen 

Tuning  Sat  ei  SaiacUon 
loni  Sat  Point  ri  SalaetiOR 

SET  POltH’  nmP INfOPMATION  (Noia  1] 

S?  Pamo.  Eiabiad  nst  r.  png-ass 

OM 

ooe 

016 

024 

032 

046 

SP  fUntp  in  prograas.  hold 

002 

010 

Oil 

02( 

094 

050 

SP  Ramp  r»  ptogroM.  Run 

OCO 

oil 

019 

or 

035 

051 

!  NOTE  1 ;  This  daa  is  ignored  in  a  Wnte  co*nnand.  Run'Hoid  set  by  Communications  or  by  the  Run/Xotd  Key 


Continued  on  next  page 
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Local  Setpoint'PID  Selection  /Setpoint  Ramp  Status  -  UDC60C0, 

Coniinirec 


A  urit:  of  code  250  lets  vol  chance  the  SP  ramp  s:arjs  as  well  a«  the  lov-a] 
serpoir:  or  mnirc  set  selection  Refer  to  Table  7- 15. 

Table  :-:3  I.D.  Code  25C  Writes 

Parameter  kJentttytn; 

Description  Code 

Format 

Code 

i  Ran;®  or  Selection 

1 

1 

VVrrte  253 

•  • 

t  t 

*  003- Abort  S?  Ramp 

OOt  B  Run  SR  Ramp 

LCCal  j 

SticoT'3:D  1 

Sf-t  Ss'sction  ; 

and  S?  Ramp  i 

Status  1 

1 

•  1 

1 

0C2  -  Hold  S^  Ramo 

CC3  •  Stan  S?  Ramp 

CC^  -  Chance  ic  Loca'  Setp:;”.*  r-  i 

! 

005  •  Change  10  Loca’ Serpe  -t  F2 
006  -  Ciiange  ic  PO  Tur.-.j  Set  f’ 
007  «  Chanje  10  PD  Tiir:  -!;  Se' stO 

008  •  Change  to  Lonat  Setpom*  F5 

:  ATTENTION 


To  enable  or  disable  the  se^oint  i«jnp.  refer  lo  Idcnufsing  Code  1 50 


Configuration  Parameters  -  UDC6000 


Overview  Listed  on  the  next  pages  are  the  idenah  Lng  cocies  for  the  oarameier?  in  the 

various  Setup  Groups  in  the  LDC  6000  Process  Controller.  Tns  table 
below  lists  the  Setup  Groups  and  their  table  nunnberr.  in  which  they  are 
listed.  Most  of  the  parameters  arc  configurable  through  the  hosts.  Some  are 
Read  Only  and  arc  irdicated  as  such  and  cannot  be  changed. 


1  Setup  Group 

Table  Number 

!  rjNING 

I  7-U 

i  TUNING  L2 

1  7--.E 

i  SP  RAMP 

7-'' 6 

’  ADAPTIVE 

7-17 

:  ALGORPTHt.’ 

7-18 

1  advanced  math 

i7-l9 

j  OUTPUT  ALGORITHM 

7-20 

!  INPUT  1 

7-21 

j  INPUT  2 

7-22 

1  INPUTS 

7-23 

INPUT  4 

7-24 

INPUTS 

7-25 

CONTROL  AND  CONTROL  2 

7-26 

OPTIONS 

7-27 

COMMUNICATIONS  ! 

7-28 

ALARMS  ! 

7-2B 

DISPLAY  ! 

7-30 

Reading  cjrwrfting  Do  a  Read  or  Write  (see  “Read/^^■^te  Operations”),  depending  on  your 

requinaiKnu  using  the  idendfying  code  and  format  code  listed  in  the  tables. 
The  range  or  selection  available  for  each  range  is  listed  in  the  tables. 


Continueii  yn  nva  past 
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Configuration  Parameters  -  UDC6000,  contmuec 


Tuning  Tabic  7-  !4  lis«  all  the  I.D.  codes  and  ranees  or  selections  for  the  function 

parameters  in  the  Setup  Group  ''TUNING*'  (Loop  I). 


Table  7-14  Setup  Group:  Tuning  (Loop  1)* 


i  Parameter 

!  Description 

1  Identifying 

1  Code 

Format 

Code 

1  Range  or  Selection 

I 

i  Gain  #1  or  PB 

O 

o 

’  18 

i  0.01  to  1000 

Rate  #t 

i  032 

'  18 

jc.OO  to  10  00 

1  Reset  #1 

C03 

•  18 

i  0.02  to  50  00 

I  Manual  Reset 

Ct3 

I  18 

•100  to  *100 

I  Gain  #2  or  PB 

004 

!  18 

0.01  to  1000 

j  Rate  #2 

005 

18 

0.00  to  10.00 

Reset  #2 

005 

18 

0.02  to  50  00 

Cycle  Time  *1 

158 

11 

1  to  120  seconds  , 

Cycle  Time  #2 

159 

11 

1  to  120  seconds  1 

Lockout 
(Keyboard  only) 

i  Cnangettccaaaiways 
i  possible  via 
oommirieatbrB 
re^a'Ciess  et  iris 
Ccr<figuration 

132 

11 

0  ■  None  ! 

1 B  Calbration  * 
Configuration 

2  ■  Max  Lockout  ! 

3*  Calibration  orJy  ^ 

Callbrat'on  4- 
Configuration  4.  View  , 

PV1  Value  gain 
serwduling 

001  •• 

48 

>9999  to  9999 

PV2  Value  gain 
j  scheduling 

0C2** 

48 

-9999  to  9999  J 

i  PV3  Value  gain  i 

scheduling 

003** 

48 

-9999  to  9999 

pva  Value  gam 
scheduling 

004*’ 

48 

-9999  to  9999 

PV5  Value  gain 
scheduling 

005" 

48 

-9999  to  9999  , 

PV6  Value  gain  { 

scheduling  I 

ooe**  i  48  1 

'  ! 

-9999  to  9999 

PVT  Value  gam  ;  OCT*’ •  | 

scheduling  I 

48  1 

( 

-9999  to  9999  ! 

Continued  or.  nen  pa^t 
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Configuration  Parameters  -  UDC6000,  Continued 


Tuninfi,  continued  Table  7-14  Setup  Group;  Tuning  (Loop  I)‘.  continued 


,  Parameter 

Oesedption 

Identifying 
!  Code 

Format 

Code 

Range  or  Selection 

t 

PV8  Value  gain 
scfieduling 

;  COB” 

i  45 

-9999  to  gaoc  1 

1 

Gain  1  value  gam 
sclteculing 

o 

o 

CD 

• 

• 

46 

'  0.1  to  999.9 

Gain  2  value  gain 
scheduling 

■  01C** 

43 

» 

0.1  to  999.9 

Gain  3  value  gain 
scheduling 

,  otr* 

j  0.1  to  999.9  i 

i 

1 

Gain  4  value  gnin 
scheduling 

012** 

48 

C.1  to  999.9  i 

i 

Gain  5  value  gain 
scheduling 

013** 

■■ 

0  1  to  999.9  i 

j 

Gain  6  value  gain 
scheduling 

;  014** 

48 

0.1  to  999.9 

Gam  7  value  gam 
scheduling 

015** 

48 

0.1  to  999.9 

Gain  8  value  gain 
scheduling 

!  016’* 

! 

:Li 

0.1  to  999.9 

•  Loop  selcKcd  by  address  in  request  message. 
••Extended  Codes — Use  Format  Code  48. 


Continued  or.  next  pa/te 
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Configuration  Parameters  -  UDC6000,  continuec 


Tuning  2 


TabI:  7-15  lists  all  the  I.D.  codes  and  ranges  or  selections  for  the  functior. 
parameters  ir  the  Setup  Group  “TUNING  2.” 


Table  7-15  Setup  Group:  Tuning  2*  (Loop  2i 


!  Parameter 

Description 

;  Identifying 
Code 

1  Foimat 

1  Code 

Range*  or  Selection 

* 

Gain  #3  c'  PB 

OOt 

!  '6 

0,1  to  1C00 

Rate 

:  002 

,  19 

;  0.00 10  10.00 

Reset  P3 

f 

!  18 

j  0.02  to  53.C0 

■  Man  3  Reset 

013 

''  16 

1  -100  to  -rlOO 

■  Gain  *4  or  ?3 

'-004 

18 

•  0.1  to  1000 

Rate  #4 

005 

18 

O.DO  to  10.00  ! 

Reset  #4 

1  006 

■>9 

0.02  10  50.00 

Cycle  Time  «3 

158 

11 

,  1  to  120  seconos  | 

Cycle  Tima  «4 

159 

11 

1  to  120  seconds 

PVt  Value  gam 
scheduling 

001** 

48 

-9999  to  9999 

..  1 

PV2  Value  gam 
scheduling 

002** 

46 

-9999  to  9999  j 

PV3  Value  gain 
scheduling 

003** 

48 

-3999  tc  9999  ; 

PV4  Value  gain 
scheduling 

004** 

48 

-9999  to  9999 

PV5  Value  gam 
scheduling 

005** 

48 

-9999  10  9999 

PV6  Value  gain 
scheduling 

006** 

48 

-9999  to  9999 

PVT  Vaiue  gain 
scheduling 

OOT’’ 

48 

-9999  to  9999 

PV8  Value  gain 
'  scheduling 

008” 

48 

-9999  10  9999 

I  Gain  1  value  gam 

I  scheduling 

009” 

48 

0.1  10  999  9  1 

_ _ _ _ _ _ _ 1 

••Extended  Codes — Use  Foma!  Code  48. 


ContiKisd  on  r.es:  pa^e 
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Configuratron  Parameters  -  UDC6000,  continued 


Tuntno  2,  continued  Tabic  7-15  Serjp  Group;  Tuning  2*  (Loop  2),  continued 


1  Patameter 

'  Description 

:  Wentrtytng 
!  Code 

Fotmat 

Code 

Range  or  Selection 

,  Gain  2  value  pain 

1  scheduling 

I  010** 

l4S 

1 

i  0.1  to  SSS.9  j 

1 

j  Gam  3  value  gain 

I  scheduling 

011** 

'  48 

.0.1  to  999.9  ' 

i 

1 

!  Gam  4  value  gam 
scheduling 

012** 

i" 

j  0.1  to  999.9 

Gain  5  value  gain 
scheduling 

.  013** 

'48 

.  0.1  10  999.9  i 

1 

i  Gain  6  vabe  gain 

1  scheduling 

014** 

148 

1 

i  0.1  to  999.S  1 

1 

1  Gain  7  value  gain  j 
!  scheduling  j 

CIS** 

Us 

1  1 

1 

1  0.1  to  99^9 

1 

!  Gain  8  value  gam  ; 
scheduling  ! 

016** 

48 

'  0.1  to  999.9  j 

•  Loop  selected  by  address  in  request  message. 
••Extended  Codes — Use  Fonnat  Code  48. 


Continued  on  next  paee 
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Configuration  Parameters  -  UDC6000,  Coitirued 


SP  ranp'fate 


Tabic  7-16  lists  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 
paranteters  in  setup  group  “SP  RAMP.'FL'^TE.”  Loop  1  or  2  selected  b\' 
address  in  request  message. 


Table  7-16  Setup  Croup:  Setpoint  RartpTlate 


j  Parameter 

Description 

Identifying 

1  Code 

Fonnat 

Code 

i  Range  or  Seleclion 

Setpoint  Ramp 
,  Enable 

i  NOTE.  Cannot  be 
;  enabled  it  Setpoint 

i  Rate  IS  enab  ed 

1 

!  150 

f 

11 

1 

.0»OFF  j 

'  2  ■  SP  Ramp  enabled  - 
Loop  1 

1  3  »  SP  Remo  enabled  - 

1  Loop  2  ‘ 

1 

4  *  SP  Ramp  enabled  -  ; 

both  loops  , 

Single  SP  Rarnp 

Tine 

174 

11 

0  to  255  (minutes!  applie.$ 
to  whichever  loop  has  S* 
Ramp  configured 

Fma!  Ramp  SP 

Value 

02S 

16 

PV  Range  in  engineering  ] 
units  ; 

1  Setpoint  Rate 

I  Enable 

[  NOTE.  Cannet  be 

1  enabled  if  Setpoint 
Ramp  IS  enabled 

180 

■ 

11 

0-0.'^ 

1  •  SP  Rate  enabieo  -  i 

Loop  1  I 

2  •  SP  Rate  enabled  - 

Loop  2 

, 

3  >  SP  Rate  enabled  - 

both  boos 

SP  Rate  Up  Value 

057 

18 

0  to  9995  1 

SP  Rate  Down 

058 

18 

0  to  9999  ! 

:  Value 


Cor.nnutii  on  next  pe ft 
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Configuration  Parameters  -  UDC6000,  contnued 


Adaptive  Tune 


Table  7-17  lisa  all  the  I.D.  code  ' '  or  r»!ccnont  for  the  function 
parameters  setup  group  “ADAFi  *  ♦  t  rjKl,  ’  Lwjp  I  or  2  is  selected  by 
address  in  request  message. 


Table  7-17  Setup  Group;  Adaptive  Tunc 


1  Parameter 

1  Description 

{  Identifying 

1  Code 

Format 

Code 

!  Range  or  Selection 

1  Adaptive  Tune 
;  Enable  -  Loop  i 

' 

!  ^52 

11 

0  Disabled 

;  7  .  SP  Tune  j 

j  S.SP  +  PVTune 

Setpeint  Change 

153 

11 

5  to  15%  span  ! 

Process  Gain 

.  114 

18 

L  01  tc  50.0 

Adaptive  Tune  Errcr 
(Read  only] 

151 

I 

.  ^  c  None 

1  •  Output  less  t.han  or 
greater  tnar  Output 
Limits  i 

t 

2  •  Output  greater  or  less  ; 
than  Heat'Cc-ji  Limits 

*  1 

1  ; 

3  •  Not  appiicab*'' 

1 

I 

. 

4  a  PV  change  nr, 
sufficient 

1 

f 

1 

j 

' 

i 

5  a  Process  Identificai-on 
taHed 

i 

I 

i 

1 

1 

6  a  Calculated  Reset 
outside  Reset  Limits 

i 

1 

i 

1 

! 

7  a  Calculated  Gain 
outside  Gain  Limits 

1 

1 

1 

( 

8  a  Adaptive  tune  aborted  ’ 
or  command 

i 

J 

1 

9  a  Input  1  error  detected 

I 

i 

1 

10  a  Adaptive  Tune  illegal 
during  Ramp 

I 

t 

i 

i 

! 

i 

♦ 

It  a  Adaptive  Tune 
aborted  i^hen  extemat 
switch  detected. 

Comtiued  on  nexi  pa^e 
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Configuration  Parameters  -  UDC6000,  continjed 


Aljortthm 


Tab!;  7-lr  lis^'  all  rhc  LD.  cod:s  and  ranges  or  selections  for  the  Function 
Parameters  in  semp  group  “ALGORITHM.*’  Loop  1  or  2  is  selected  is  the 
request  message. 


Tab!  e  7- 1 8  Serup  Group:  Alg or.thm 


Parameter  Description 

Wenlffylng 

Code 

Format 

Code 

1 

Range  or  Selection 

1  Loo:  Rate  j 

1S2 

i  11 

i 

Loopi  Loop  2 

j  (corive'sonr  second,  \ 

f 

iZx  disaoied 

1  lor.  Loco  1  address  i 

’  oniyi  I 

.  I 

1  - 

2- 

.  3  *: 

9x  disabled 

Sx  3x 

3k  3k 

Centro'  AlgcrritiTi 
!  Selection 

fne;  .--  e  tor  toe:  2 

1 

I 

lOg 

t 

i: 

1 

■ 

0  »  ON 'OF-t 

1  a  PID-A 

2-p:d-9 

3  ■  PO-A  witn  Wanuai 

Reset 

4  a  Three  Position  Stect  ' 

LooD  2  Selection  j  16£ 

(Loop  2  address  cniy)  1 

i 

11 

0  »  Loop  1  only 

1  -  Loop  2  enabled 

2  •  Loop  1  and  2  are 

cascaded.  Loop  2 
primary  -  Loop  i 
seconda^. 

:  Output  Ovemde  Hi  or 
‘  Lo  Select  (on  Loop  2 
address  only  -  Loop  t 
'  Output  in  Auto) 

136 

0  -  Disabled  I 

1  ■  Hi  Select  1 

2  -  Lo  Select  j 

Comtnued  or.  nex’ pa 
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Configuration  Parameters  -  UDC6000,  Continued 


Algorithm,  continued  Table  7-18  Setup  Group:  Algorithm,  continued 


Parameter 

Description 

j  Wentitytng 
Code 

Fomurt 

Code 

1  Range  or  Selection 

1 

i  Input  Algorithm  1 

!  131 

1 

t  » 

0  «=  None 

I 

i 

i 

» 

;  source  se.e:::ec 

1  vjaD-£3,1S4.i££. 

I 

i 

i 

i 

i 

1 

1 

1 

1 

1 

» 

3  ■  Weighted  Averaget 

8  »  Feed  torwardt 

13  =  V  M'jltiplie*.  Dvider-;- 

14  ■  %'  Multiplier 

15  *  Multiplier  Oividert 

1$  -  Muitipliert 

17  -  Summer  (with  Ratio  i 

and  Bias)t  1 

t 

18  »  Input  Hi  Select  (with 

Ratio  and  Bias)! 

19  •  Input  Lo  Select  (with 

Flatio  and  Bias)t  j 

input  Algorithm  2 

137 

11 

■ 

0  s  None  1 

3  ■  V/cighted  Average! 

6  «  Feed  torwardt 

1 

i 

13  «  y  Multiplier  Divider! 

ttmii  source  selectee 
via  ID  164, 165. 18&. 

1 

1 

14  -  V  MultiplicrT 

15  >  Multiplier  Dividert 

16  »  Multiplier! 

17  -  Summer  (with  Ratio 

and  Bias)! 

18  «  Input  Hi  Select  (with  , 

Ratio  and  Bias)!  , 

19  >  Input  Lo  Select  (with 

Ratio  and  Bias)! 

Cor^stanr  K  for  Math 
Atgonthms 

CAE 

18 

0  to  20.0C 

1 

CaleHrgh 

i 

054 

«  i 

1 

-999  to  ■*•9999  ir.  { 

Engineering  Units 

CakcLow  j 

0E5 

ie  ; 

-999  to  +9999  in 

1 

, 

J 

1 

Engineering  Units 

Conanued  or.  nex  page 
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Configuration  Parameters  -  UDC6000,  continued 


Algorithm,  continued  Table  7-1 S  Setup  Group:  Aigonthm.  conbnued 


Parameter 

Descrtpiton 

Input  A!ger.thrr  i 
Input  A  Selection 
(usee  with  ID  *.t}’ 
math  cat  Jlstlons' 


Input  Alcofithm  1 
Input  6  Selection 
iused  with  ID  131 
fnath  catutations: 


I  Input  Algorithm  1 
Input  C  Seiecticn 
(used  wch  ID  I3t 
math  catulations) 


;  Input  Algorithm  2 
:  Input  A  Selection 
:  (used  with  ID  137 
I  math  catulations; 


I  Input  Algorithm  2 
j  Input  B  Selection 
I  (used  with  ID  137 
math  catulatbns) 


Input  Algorithm  2 
Input  C  Selection 
(used  with  137  math 
calculations) 


B-segment 

Characlenzer 


Idemitying 

Code 


Fotmat 

Code 


Range  or  Selection 


I  0  •  Input  1 
!  1  ■  Input  2 
2  -  Input  3 
.  3  -  Input  4 

•  A  m  Irpu*  S 

j  S  »  Other  Algcrifhrr 

;  0  -  r4:ut  1 

1  -  Input  2 

2  -  input  3 

3  ■  Input  4 

4  -  Incut  5  I 

I  5  «  Otrier  Algo-itnrn  | 

0  -  None 

1  -  Input  1 

2  •  Input  2 

3  « In^  3 

4  -  Input  4 

5  « Input  5 

6  -  Other  Atgcrithm 

0  •  Input  1 

•  1  •  input  2 
;  2  -  input  3 
!3-lnput4 
1 4  —  Input  5 

I  5  «  Other  Algorithm 

1 0-  Input  1 

I I  -  Input  2 

j  2  -  In^  3  J 

:  3  -  Input  4  j 

,  4  « Input  5  I 

'  5  -  Otner  Algorithm  I 

-  -  ■  -  -  -  -  ^ 

0  •  None  | 

I  *  Input  1  1 

2 - Input  2 

3-  Input  3 

4-  ln^4 
i5-ln^5 

!  6  »  Other  Algorlhm 

j  0  -  DisaPie 
!  1  -  Input  2 
■  2  -  Loop  1  -  Output 
;  3  .  Loop  2  -  Output  | 

Conttnutti  or  nez!  pipe 
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Configuration  Parameters  -  UDC6000,  con!.nje: 


Aigorltnm,  continued 


Table  7-18  Setup  Group;  Algorithm,  continued 


Pararneter 

Descrfpiton 

Idemitying 

Code 

Format 

Code 

Range  or  Selection 

;  XO  Input  to 

8- segment 
charactenzer 

;  053 

\ 

i 

I 

18 

;  Q  95.95 

1 

1 

XI  Input 

■  060  ] 

18 

'  0  to  99.99 

X2  Input 

06’ 

18 

■  Q  ac  oc  j 

X3  Input 

062  j 

18 

j  C  to  95.95 

X4  input 

063  ! 

18 

!  0  tc  95.95  1 

X5  Input 

064 

18 

0  to  95.99  ! 

X6  Input 

065  ; 18 

1  Oto  S9.99 

I  X7  input  066  i  18  |  0  to  99.99 


|X8  Input  067  i  18  i  0  ic  99.99 

YO  Output  from  066  ,16 

8-segment  ,  I 

Characterser  i  ; 

C  tc  99.93 

1  Yi  Output 

1  069  : 18 

0  to  99.99 

1  Y2  Output 

070 

1 

0  to  99.99 

YS  Output 

071 

18  i  Oto  99.99 

Y4  Output 

072 

18  j  0  to  99  .99 

Y5  Output 

073 

18  1  0  to  99.99 

Y6  Output 

074 

_ 

18  1  Oto  99.99 

Y7  Output  j  075 

18  1  Oto  99.99 

Y8  Output  t  076 

18  jo  to  99.99  ! 

Polynomtai 

181 

1 

11 

0  -  Disable 

1  •  Input  1 

2  ■  Input  2 

3  -  Input  3 
i  -  Input  4 

S-ln^S 

ConttrMed  on  nai  vagr 
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Configuration  Parameters  -  UDC6000,  com-uec 


Algorithm,  cominued 


Tabic  7- Setjp 

Gro’jp:  Aiporiihr..  condnuezi 

I 

1  Parameter 

1  Descriptta'i 

!  kJentitylnn 
Code  ” 

Format 

Code 

1  Range  or  Selection 

I  CO  -  Poi/xTiia' 

Coefliciem 

oei 

IB 

i 

;  _ci  ai  cc  cc 

i 

Cl  -  Coefficient 

CB2 

18 

1  —9  93?  to  S.9SS  1 

C2  -  Coefficient 

,  0S3 

IB 

*9  99[r  TO  9  999 

'  C3  -  CoeViCient 

;  CS4 

16 

_9  ogs  {;  5.S99 

]  C4-  Coefficier^ 

085 

jie 

-9  993  1C  9  935  j 

C£  -  Coe'^cient 

loes 

18 

1  -9  ogg  9  599  j 

Totalizer 

184 

!ii 

1 

f 

0  ■  Ditab  e 

1  *  Irout  1 

2  •  Input  Algorithm  1 

3  »  Inpu*  Algorithm  2 

Totalizer  Scale 
Factor  (disclay  onry; 

( 

175 

t 

i 

1 

1 

11 

,  0-1C"«i 

I  1  -  1C’ -13 

2-  10^-100 

3-  10’.  1.000 

4. 10*  .10.000 

5-  10’.  100.000 

6. 10*.  1.000.003 

* 

1  Totalizer  Reset  Lock 
(when  locked. 

!  totalizer  cannot  be 
j  reset  Irom 

I  keyboard) 

178 

11 

0-  unlock 

1  «  Lock 

;  Current  Totalizer 

1  Value 

i 

1 

t 

103 

11 

i 

0  to  10'*-1 

NOTE:  A  value  ol  *0*  may 
be  written  to  reset  the 
totalizer  A  wr«e  o'  any 
other  value  is  net 
accepted 

Totalizer  Irtegraiion 
Rate 

177  ; 

i 

11  1  0  ■  Seconc 

i  1  ■  Minjte 

1  2  •  Hour 
;3-0ay 

!  4  ■  Milion'Oay 

Con:in^Led  or  nos:  pagr 
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Configuration  Parameters  -  UDC6000,  cominjetf 


Advanced  matr. 


Tabic  7-19  lists  all  the  ID.  codes  and  ranges  and  selections  for  the  fancuon 
parameters  in  setup  poup  "ADN'ANCED  MATH  "  Loop  1  or  2  is  selected 
request  message. 


Table  7- 1 9  Setup  Group:  Advanced  Mad: 


Parameter 

Oescription 

idemifytng 

Code 

Format 

Code 

Ranga  or  Selection 

•  Logic  Gates 

;  t28‘* 

1 

0  =  OsaPte 
;  1  e  Enable 

Gale  1  Type 

i 

i 

i 

1 

1 

1 

4: 

f 

! 

t 

f 

1 0  >  Not  Usee 

i  1  -  OR  i 

2  «  NOR 

3  «  AND  , 

4  .  NAND  ! 

5.XOR  , 

6  .  mOR 

7  -  BLTA 

8  -  BGTA 

j  Gate  1 1nput  A 
'  (tor  gate  types  i 
through  6) 

, 

!  13C** 

! 

! 

1 

‘41 

1 

1 

» 

1 

1 

1 

0  •  Dijial  Input  1 

1  -  Dtglai  Input  2 

2  ■  Digiat  Output  i  | 

3  ■  Digital  Output  2  • 

4  «  OigAat  Output  3 

5 -Digital  .'5- Hour  4  j 

6  -  Output  from  gate  T  ’ 

7  •  Output  fro-Ti  gate  ? 

8  -  Output  from  gate  3 

•  9  -  Output  from  gate  a  | 


10  •  Output  from  gate  5 
j  11  ■  Fixed  on  -  always 'V 


1 2  •  Faed  off  -  atways  “0*  j 

13  •  Manual/Atrto  mode  j 


1 

14  •  lu)cal/Remote  SP  ! 

j 

1 

1 

15  -  DisaPle/Enable 

Adaptive  Tune 

'  1$  «=  Manuat'Amo  Moss 

: 

_  _ 

(Loop  2  only) 

••Exitr.dcd  Code — Use  Fortria!  Code  41. 

Continued  on  nex:  page 


Configuration  Parameters  -  UDC6000,  Corrnj&d 


Atf^nced  math, 
continued 


Tabic  7- 1 9  Scrjp  Gro.:p;  Advanced  Math,  con'cciutd 


Parameter 

Desenptior 

ksentth/’pp 

Code 

Pomat 

Code 

j  Ranjecr -tlot. 

Gate  1  hpjt  a 
(tor  gate  i/per  t 
inroL'pn  6' 
co'.tinuec 

•  wC* 

A1 

'  17  »  Lcca'  Ferrate  5- 
ILCCP  2  Citly'. 

18  ■  Gisao  e  Enable 

Adapt  ve  Tune  iLocp  2 

Otl'y: 

Gate  t  l-pj*  A 

i3t** 

at 

0  rt  irput  ‘ 

■  (icr  gate  type  7 
lore': 

; 

1  n  Input  2 

I 

1 

I  " 

2  a  Input  2 

1 

1 

1 

1 

3  input  4 

1 

i 

i 

1 

i  4  »  Inc-d  £ 

! 

i 

1 

i  5  :*  Loop  1  PV  1 

1 

1  6  -  LOOP  1  SP  ! 

Gate  1  input  A  *K*  OtT** 
Value  (appears 
only  e  eeiectton  7  - 
t  Constant  K  is  made 
j  at  10  Cooe  131} 

!  Gate  1  input  B  (tor  133** 
i  gate  types  i 
I  ihrougn  6) 


;  7  -  Conrtan:  K 

1  8  •  Lcor  Z  PV  (Loop  2 
acores*  oni/i 

9  •  Loop  2  SP  (Loop  2 
address  only) 

i  -999  0  to  9999 


•  Same  as  13" 


I  4  « Input  5 

5  -  Loop  1  PV 

6  -  Loop  1  5P 

7  -  Totalize* 

3  ■  Loop  2  PV  (LOOP  2 
I  address  only) 
j  9  •  Looo  2  SP  (Loop  2 
address  only; 


“•Extended  Code— Use  Format  Code  41. 
“““Extended  Codes — Use  Fcntiat  Code  48. 


Gate  1 1nput  3 

133” 

41 

j  0  »  Irp  jt  1 

(lor  gate  type  7 

1  -  I.Tpur.  2 

or  B 

t 

2  -  input  3 

Cof-ftr.Lifd  OK  nfz'  pet 
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Configuration  Parameters  -  UDC6000,  ccntmued 


Advanced  math.  Table  7-19  SetUD  Group:  Advanced  Math,  connnaed 

continued _ ; _ 


Parameter 

Description 

I 

tdemtfytng  j  Format  |  Range  or  Selection 

Code  I  Code  | 

Gate  t  Outcut 

1 

1 

j 

i 

! 

!  134»* 

1 

{ 

) 

i 

i 

!  41 

! 

i 

0  >  Digital  Output  1 

1  «  Digital  Output  2 

2  s  Dig.1a!  Output  2 

3  B  Oigita'  Output  4 

4  «  Any  Gate 

5  B  Manual' Auto  Mode 

6  »  Local'Remole  SP 

1 7  -  Disable- Enable  Adapti-w-e 

1  S  s  Manuat'Auto  Mode 
(Loop  2  address  oniy.i 

1  9  -  Local'Remote  SF  iLoop 
j  2  address  only) 

'  10  B  Oisablo/Enable 

Adaptive  Tune  (Loop  2 
address  only) 

Gate  2  Typ« 

13S**  !4i  ;  Same  as  129 

Gate  2  Input  A  (tor 
gate  types  1 
through  6) 

136** 

41 

Same  as  i30 

Gate  2  Input  A  (for 
gate  type  7  or  8} 

i3r*  ! 

] 

41 

Same  as  131 

Gate  2  input  A  "K” 
Value  (appears 
only  It  selection  7  - 
Constam  K  is  made 
at  ID  code  137) 

01 8*"  i  48 

f 

1 

I 

< 

* 

•999.0  to  9999 

Gate  2  input  B  (for 
gale  types  1 
through  6} 

138*’'  :  41 

Same  as  130 

Gate  2  Input  B  (for 
gate  type  7  or  8) 

138”  , 41 

Same  as  133 

j  Gate  2  Output 

140”  41 

Same  as  134 

I 

I  Gate  3  Type 

141”  ;  41 

Same  as  129  i 

••Extended  Code — Use  Format  Code  41. 
•••Extended  Codes — Use  Format  Code  48. 
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Configuration  Parameters  •  UDC6000,  conth  ied 


Advanced  matn, 
continued 


Tabic  7-19  Setup  Group:  Advanced  Math,  continued 


{  Parameter 

Description 

1  Idemifying 
Code 

Formal 
{  Code 

j  Range  or  Selection 

I  Gate  3  Input  A  (lor 
•  gate  types  i 
tnrougn  6; 

j  142** 

i 

} 

■  41 

1 

'  Same  as  *.3: 

, 

!  1 

Gate  3  Input  A  /lor 
gate  type  7  or  6) 

143** 

1 

!  41 

I  Same  as  I3i 

: . .  - 

Gate  3  Input  A  "K” 
i  Vaiue  (appears 
only  t<  selection  7  - 
!  Constant  K  is  trade 
'  at  ID  code  143‘) 

t  019*“ 

i 

I^S 

/ 

1  -93S.0  to  9?3= 

1 

,  Gate  3  Input  B 
(tor  gate  types  1 
througn  6) 

j  144** 

( 

1 

‘  41 

I  Same  as  130  ; 

... 

Gate  3  Input  6 
(for  gate  type  7 
i  or  8) 

1  145** 

l41 

1  Same  as  133 

♦ 

( 

Gate  3  Output 

146** 

41 

Same  as  134 

Gate  4  Type 

i4r* 

41 

Sanieasi29 

.  Gate  4  Type  A  (for 
gatelypn  1 
cnrougn  6) 

148** 

41 

Same  as  130 

t 

Gate  4  Input  A 

1  (for  gate  type  7 
tor  8) 

149** 

41 

Same  as  131 

Gate  4  Input  A  TT 
Velue  (Appears 
only  «  selection  7  - 
Constant  K  is  made 
'  at  ID  code  14S; 

020*** 

48 

>999.0  to  9999 

Gate  4  input  B 
(tor  gate  types  1 
inrougn  6) 

ISO** 

41 

Same  as  130 

Gate  4  Input  6 
(tor  gate  type  7 
or  6) 

iSf 

Same  as 133  i 

1 

! 

Gale  4  Output 

152** 

41 

Same  as  134 

Gate  5  Type 

153**  i 

41 

Same  as  129 

••Extended  Code — Use  Format  Code  41. 

•••Extended  Codes — Use  Format  Code  48. 

Connroici  on  r.va  pc^e 
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Configuration  Parameters  -  UDC6000,  csm^ed 


Advanced  math, 
continued 


Tabic  7-19  Setup  Group:  Advanced  Math,  continued 


Parameter 
i  Oeaertpiion 

Identifying 

Code 

Forma# 

Code 

Range  or  Selection 

:  Gate  5  Input  A  (for 
!  gate  types  1 
:  through  6i 

154** 

41 

.  Same  as  130 

;  Gate  5  input  A  (to* 

'  gate  type  7  or  8) 

155** 

41 

i  Same  as  131 

I 

1 

i  Gate  5  Irput  A  “K* 

^  Value  (appears 
!  only  if  selection  7  - 
;  Constant  K  is  made 
;  at  ID  code  151) 

02 1*** 

4? 

-999.0  to  9999  | 

!  Gate  5  Input  B  (ter 
gate  types  i 
through  6) 

156** 

41 

Same  as  130 

Gate  5  input  B  (for 
gate  type  7  or  6) 

157** 

t 

Same  as  133 

Gate  S  Output 

158**  ':41 

Same  as  134 

••Extended  Code — Use  Fonnat  Code  41, 
•••Extended  Codes — Use  Fonnat  Code  48. 
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Configuration  Parameters  •  UDC6000,  continued 


Output  Algorithm 


Table  7-20  lisB  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 
parameters  in  setup  group  “OUTPUT  ALGORITHM."  Loop  1  or  2  is 
selected  in  the  request  message. 


Table  7-20  Scrap  Group:  Output  Algorith-m 


Parameter 

Description 

:  identitytng 

1  Code 

FOfmat 

Code 

Range  or  Selection 

1  Cutout  Algonihfn 

1 

1 

j 

( 

1  160 

0-  None  (Loop  i)- 

1 

j  Disabled  (Loop  2; 

.  2  •  Time  Simplex 

3  ■  Time  Duplex  (Loep  1 

1  onV) 

1 

4  •  Current 

5  -  Current  Duplex 

1 

6  -  Time/Current 

1 

f 

7  m  CurrontTime 

Digital  Output 

State  at  0*/.  Output 
(on  Loop  1 
address  only] 

136 

•* 

11 

0  «  Out  3  de-energraed  1 

Out  4  de-energired  ' 

1  •  Out  3  energized 

Out  4  de-energ:zed 

2  •  Out  3  de-energized 

Out  4  energized 

3  -Out  3  energized 

Out  4  energized  t 

Connrmed  on  ittxi  page 
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Configuration  Parameters  -  UDC6000,  cominuec 


input  1 


Table  7-21  lisa  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 
parameters  in  setup  group  “INPUT  1.” 


Table  7-21  Sente  Group:  Input  I  (Loop  1  Address  only) 


Parameter 

Description 

j  Identifying 
Code 

Fomai 

Code 

Range  or  Selection 

•  Input  1  Type 

1 

1 

i 

1 

i 

1 

168 

i 

11 

( 

' 

( 

i  0  *  OFF 

27  -  Linear 

NOTE.  It  0  IS  received  as  £ 
wire,  the  input  is  disasles  and 
tne  t'ansmrter  selocticn  is  list,  j 
Whenever  27  is  received  as  £  j 
write,  il  the  input  was  previous  | 

:  dsjapled.  the  transfrde'  1 

seieetior  ;s  set  tc  hnea*  with  a 
range  indetenrinate:  however.  : 
if  the  input  was  previously 
•naolM,  the  transmitter  type  is 
urtc.nangad. 

Input  1  Transmnter 
Cnaracienzation 

t 

f 

• 

169 

1 

i 

11 

0  -  B  T/C  1 

1-ET/C 

2»JT/C  ! 

3  -  K  T/C  1 

4  «  NiNiMo  T/C 

5-RT/C 

e-ST/C 

7.TT/C 

8«WT/C 

11  B  Nicrosil-NisilT/C 

12  •  100  Pt  RTD 

19  B  Linear 

20  B  Sq  Root 

27  B 100  Pt  RTD  Low 

28  -  200  R  RTD 

29  B  500  R  RTD 

Input  1  High  Range 
value 

029 

18 

-999. 10  9999.  Engineering  ' 
Units 

Input  1  Low  Range 
Value  j 

030 

18  ! 

1 

1 

-999  to  9999.  Engineering 
Units 

Input  1  Ratio 

106 

18  ! 

-20.00  to  20.00  j 

Input  1  Bias 

107 

18  I 

i 

-999  to  9999  Engineering 
Units  1 

Input  1  Filter 

042  I 

16 

0  to  120  seconds 

Continued  or.  next  pepe 
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Configuration  Parameters  •  UDC6000,  continued 


inputs 


Table  7-22  Jis*^  all  the  I.D.  coder,  and  ranges  or  sclecaons  for  the  function 
parameters  in  setup  group  “INPUT  2.’* 


Table  7-22  Serup  Group:  Input  2  (Loop  J  Address  oniy) 


i  Parameter 

1  Description 

idefltifytng 

Code 

'  FOntUI 
Code 

1  Range  or  Selection 

1  -  -  _ 

j  Input  2  Type 

1’" 

'11 

i 

j  0  -  OFF 

27  >  Linear 

! 

1 

! 

I 

4 

NOTE.  K  3  is  reeaves  as  a 

1  write,  the  inout  is  disaeies  an; 

1  tne  transmitter  se  ectcn  is  lost. 

'  W.nenever  27  is  receved  as  a  | 
1  write.  H  the  input  was  previous 

1 

\ 

i 

I 

1 

_ 

\ 

i 

!  dsabied,  the  transirita' 
i  seiectior  is  set  to  f  near  with  a  | 
1  range  mdaterminate;  however, 
if  the  input  was  p*eviously  ’ 

'  enattlad.  the  transmicer  typa  is 

1  unchanged.  | 

j  Input  2  Transmitter  i  i7l 
:  Characterizaton 

1 11 

1 

lo-BT/C  ; 

!i-ET/C  1 

1 

1 

( 

*  1 

' 

i 

j 

2- JT/C  1 

3- KT/C  i 

4>f«N%iloT/C 

5- RT/C 

6- ST/C  1 

7«TT«  1 

•  -WT/C 

ll-NiCfOSJI-NisilT/C 

12  -  100  Pt  RTD 

19  •  Linear 

20  •  Sq.  Root 

27 -too  Pi  RTD  Low  j 

28  -  200 Pt  RTD 

29  -  500PIRTD  | 

Input  2  High  Range 
Value 

035 

18 

-999.  to  9999.  Engineering  ; 
Units 

Input  2  Low  Range 
Value 

038 

18 

-999  to  9999.  Engineering 
Units 

input  2  Ratio 

037 

18 

-20.00  to  20.00  ! 

input  2  Bias  j 

038 

18 

} 

-999  to  9999.  Engineering  i 
Units  I 

Input  2  Fitter 

043 

18 

0  to  120  seconds  j 

Conciuitd  OK  ncr  pc^t 
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Configuration  Parameters  -  UDCSOOO,  conjinued 


Inputs 


Table  7-23  lists  all  the  I.D.  ccxles  and  ranges  or  seiecaons  for  the  function 
parameters  in  setup  group  “INPUT  3.” 


Table  7-23  Setup  Group:  input  3  (Loop  1  Address  only) 


Parameter  Identifying 

Description  Code 

’input  3  Type  .185 

i  ‘ 

( 

.  I 

i  ■ 

I  : 

t 

I 

1 

i 

Fomiat  1  Range  or  Selection 

Code  1 

11  i  0  =  OFF 

1  27  .  Linea' 

j  !  NOTE:  It  0  IS  recsived  as  a 

f  ,  wnt».  tno  input  a  disab  ec  and  j 

j  ■  fha  nansminer  se  ectior,  is  Ics!.  | 

,  Whanavfi'  27  is  raceivec  as  a  j 
:  wnta,  if  the  mpui  was  p-avisus  j 
!  disaoied.  the  transtiiter  I 

‘  saiestipn  is  sat  to  Imaa*  witn  s  j 
!  range  indeierminatc :  however.  | 
i  if  the  input  was  praviously  | 

'  enabled,  the  transmitter  type  is  j 
;  unchanged.  j 

input  3  Transmitter 
Characterization 

187 

i 

t 

i 

1 

■ 

’  11 

t  0  •  B  T/C 
j  1  -  E  T/C 

2-JT/C 

3«KT/C 

4  •  NiNiMo  T/C 

5- RT/C 

6 - ST/C 

7- TT/C 

8- WT/C 

11-  Nicrosil-Nisii  T/C  ; 

12- 100PtRTD  ! 

19  -  Linear  { 

20  «  Sq.  Root 

27  -  100  R  RTD  Low  I 

28  -  200  R  RTD  i 

29  -  500  R  RTD  I 

Input  3  High  Range 
Value 

108 

i 

16 

-999.  to  9999,  engineering  | 
units 

Input  3  Low  Range 
Value 

109  j 

18 

-099  to  9999.  engineering 
units 

1  Input  3  Ratio 

lie 

18 

-20.00  10  20.00 

1  inputs  Bias  j  ill 

1  _  .  !  _ .  .  - . 

18 

-999  to  9999.  engineenng  i 
units 

Input  3  Filler  j  112 

18 

0  to  1 2D  seconds 

Conanued  on  nez:  pa^e 


158 


RS422/-485  Communications  Option  Product  Manual 


12/S2 


Configuration  Parameters  -  UDC6000,  continued 


input  4 


Tfible  7-24  lists  all  the  I.D.  codes  and  ranges  or  sclcccons  for  the  icnction 
parameters  in  setup  group  “INPUT  4.“ 


Table  7-24  Semp  Group:  Input  4  (Loop  1  Address  onlyl 


■  ""  ■  ■ '  ■■■”; - 

i  Parameter  _  identifying  I  Fomat 
Ocscrfption  j  Code  I  Code 

Input  4  Type  '  2C2  I  1 1 


I 


i 

I 

i 


Range  or  Selection 


O.OFF 

j  27  ■  Linear  j 

[  NOTE;  If  0  >s  recsiveC  as  a  i 
wne.  the  input  !S  d  szb  a:  arc 
j  the  transniner  teiRcton  it.  b&r  | 
I  Whenever  27  is  receivRrl  as  a  i 
•wiM.  if  the  input  was  praviojs  ' 
!  disabled,  the  transminer 
i  seection  is  sat  tc  lines'  with  a  j 
range  ndaterminate:  however.  | 
V  the  ino’Jt  was  oraviousv  ; 

enabled,  the  transnre:  lyce  i.-.  ' 

'  unchanged. 


J  Input  4  Transmitlar 
Cnaracterization 

I 

203 

1 

0-BT/C 

1- ET/C 

2- 4T/C 

1 

■a-KT/C 

4  -  NiNiMo  T/C 

5-RT/C 

5  •  S  T/C 

‘7*TT/C  1 

8*WT/C 

11.Nicrosfl-NisilT/C 

12-100PtRTD 

19  •  Linear 

20  -  Sq.  Root  1 

2r»l00RnTDLow  1 

28-200  PtRTO  { 

29  -  500RRTD  | 

Input  4  High  Range 
Value 

087 

18 

-999.  to  9999.  engineering  1 
units 

input  4  Low  Range 
Value 

088 

18 

-999  to  9999.  engineering 
units 

Input  4  Ratio 

089 

18 

-20.03  to  20.00 

Input  4  Bias 

090 

18 

-999  to  9999.  engineering  ; 
units  1 

Input  4  Fine.' 

091 

18 

0  to  120  seconds  j 

Cotainued  on  ms:  page 
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Configuration  Parameters  -  UDC6000,  comnuea 


Inputs 


Table  7-25  lists  a2  Lhe  I.D.  codes  and  ranges  or  selections  for  the  function 
paiarnetcrs  in  setup  group  “INPUT  5.“ 

Table  7-25  Setup  Group:  Input  5  (Loop  1  Address  only) 

j  Parameter  |  Idemifylng  Format  j  Range  or  Selection 
Code 


V 


}  Parameter 
Description 

.•nput  5  Type 


Format 

Code 


i  Input  5  Type  (when  207 
pulse  input  is 
installed  -  i.e.  37 
above) 


I  0  «  OFF 

,  1  «  E  T/C 
2=:JT/C 
3  *  K  T/C 

4=-NiNiMoT'C 
5  =  RT/C 
:6-ST/C 

7.TT/C 

B.WT/C 

9-BT/C 

II  •  NierDsn  NisilT/C 
j  12«100PtRTD 

!  14  «  200  Pt  RTD 

15  -  500  Pt  RTD 
19  *  Radiamatic 

22  *  4-20  mA 

23  •0-10  mV 
24.  10-50  mV 

25  « 1  to  5  volts 

26  -  0  to  10  volts 

36  -  100  Pt  RTD  Low 

37  •  Pulse  (only  when  pulse 

input  board  is  installed) 

0  »  Disabled 

1  •  Frequency  Input 

2  •  Pulse  input 


Cmiinued  or,  ncB  page 
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Configuration  Parameters  -  UDC6000,  continued 


lnput5,eomtnuecl 

Tabic  7-25  Setup  Group:  Input  5  (Loop  1  Address  only),  contLnucd 


Parameter 

Description 

MentltylnB 

Code 

Format 

Code 

j  Range  or  Selection 

I 

■  Input  5  Transm^ter 

j  Charaaerization 

1 

1 

235 

11 

0-BT/C 

1  •  £  T/C 

2-JT/C 

i 

1 

1 

« 

1 

3«KT;C 

a.NiNiMoTC 

5  =  RT/C 

1 

» 

* 

i 

i 

js-ST/C 

7-TT/C 

;8.WT/C 

< 

) 

i 

1 

’ll  -  Nicrosil-Nisil  T/C 

1 12  »  100  Pt  RTD 

19  -  Linear 

1 

1 

1 

i 

1 

20  -  So.  Root 
27-100PtRTDLow 

28  -  200  FnRTD 

29  -  500  F>t  RTC 

input  5  Hipft  Range 
Value 

092 

18 

-499.  to  9999.  engineering  j 
units  j 

Input  S  Low  Range 
Value 

093 

18 

-499  to  9999  engLieenng  j 
units  1 

inputs  Ratio 

094 

18 

-40.00  to  20.00  ! 

input  5  Bias 

095 

18 

-499  to  9999.  engineering  1 
units  j 

Input  5  Filter 

096 

18 

0  to  120  seconds  j 

Input  5  Burnout 

206 

11 

0-  None  1 

1  •  Upscale 

2-  Downscale 

.  Input  5  Emijsivity  i  097 

18 

0.01  to  1.00 

Continued  on  next  page 
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Configuration  Parameters  -  UDC6000,  contiroec! 


Control  and  Oontrol2  Table  7-26  lists  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 
prompts  in  setup  group  “CONTROL  OR  CONTROL  2.”  Loup  1  or  2 
address  selected  in  request  message. 


Table  7-26  Setup  Group:  Control  and  Control  2 


Parameter  j  Identifying 

i  Description  j  Code 

Foimat 

Code 

Range  or  Selection 

PV  Source  ‘  i96 

! 

111 

:  0  ■  Input  1 

1  -  Input  2 

1  2  =  Input  3 

3  « Input  4 

4  « input  5 

5  •  Input  Algorithm  1 

6  »  Input  Algorlhm  2 

j  Tuning  Parameter 
!  Selection 

f 

j 

I 

\ 

. 

i 

172  !'l 

i 

1 

1 

: 

1 

t 

I 

• 

1 

;  0  s  One  set  only  j 

1  B  2  sets  keyboard  i 

selected  ! 

2  •  2  sets  with  PV  automatic 

switchover 

! 

3  •  2  sets  with  setpoint  j 

automatic  switchover  j 

4  «  Gain  scheduling  j 

Automatic 
Switchover  Value 
(used  with  172 
selection  2  or  3) 

056 

18 

Within  the  PV  Range  in  1 

engineering  units 

Local  Setpoint 
Source 

i 

173 

n 

0  >  One  Local  Setpoint 

1 «  Two  Local  Setpoints 

3  >  Three  Local  Setpoints 

Continued  on  MX'  pcfe 
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Configuration  Parameters  -  UDC6000,  conrinued 


Coinn3landContrcl2, 

oontinued 


Table  7-26  Setup  Group:  Control  and  Control  2.  continued 


Parameter  Uentitylng  j  Forniat  Range  or  SaiBCtbn 

Oescftptlon  Code  ■  Code 


Setpoint  Source 

.  197 

1 

11 

J  0  -  Local  Setooin:  only  j 

* 

1 

f 

1 

1 

1 1  B  Remote  Setpoint  via 
input  2 

i 

j  2  -  Remote  Setpoint  via 

Input  3  1 

1 

1 

1 

:  3  «  Remote  Setpoint  via  j 
Input  4  1 

i 

j 

1 

4  -  Remote  Setpoint  via 
Inputs 

i 

! 

5  »  RSP  using  Input 

Algorithm  1 

1 

1 

1 

i 

6  -  RSP  using  Input 

Algorithm  2  } 

j  Auto-Bias  (LSP  to  196  ,11  i  0  •  Disabled  (bump) 

:  RSP)  !  !  1 -Enabled  (tximpiess) 

t . .  . .  ■  ■'■4  . . . . 


Setpoint  Tracking  138 

11 

— 

O-NO 

1-YES 

Control  Setpoint  '  007 

Hqh  Limit  | 

18 

0toi00%erPV 
(engineering  units) 

Control  Setpoint 
Low  Limit 

008 

16 

0lOl00%Of  PV 
(engineering  units) 

Control  Output 
Oirection/Alarm 
Outputs 

135 

11 

0  >  Direct  Actbn  Alarm 

Output  energised  j 

1 «  Direct  Action  Alarm 

Output  de-ertergitred  i 

2  «  Reverse  Action  Alann 

Output  energized 

3  «  Reverse  Action  Alarm  j 

Output  de-energired 

1  High  Output  Limit  <  014 

18 

-5  to  105%  Of  output  j 

Low  Output  Limit  015 

18  1  -5  to  105%  of  output  1 

High  Reset  Limit  ioi6 

18  !  -5  to  105%  of  output  j 

CofUtKued  on  ner  pcgt 
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Configuration  Parameters  -  UDC6000,  corumued 


Control  and  Control  2, 

continued  •j-j-qj.  7,25  Setup  Group;  Conffol  aiid  Conffol  2.  continued 


1  Parameter 

Descrtption 

Identlfyins 
j  <^de 

Format 

Code 

Range  or  Selection 

I 

Low  Reset  Limit 

•’  C17 

18 

i  -5  to  l0£®/e  ot  output 

1  Output  Rate 

182 

11 

0  X  Disable 

1  a  Enable 

•  Output  Rate  Value 
■Jp 

•  C44 

i 

:  IB 

1 

'  0  to  9S£9Vmmute 

j 

Output  Rate  Value 
:  Down 

046 

18 

;  0  to  9999'>i.'minute  j 

I  Controller  Dropotf 
j  Value 

•  C20 

i 

18 

-5  to  105%  of  output 

i  Output  OeadPand 

!  018 

18 

f  -5  to  ♦2S.C%  i 

i 

1  Output  Hysteresis 
;  (Loop  1  address 
•  only) 

I  019 

1 

^  .  .  .  J 

18 

0  to  5.0% 

\  Failsafe  Mode 

19S 

11 

0  •  Latctiing  j 

1  •  Non  latching  1 

Failsafe  Output 
Level 

040 

19 

0  to  100% 

j  Proportional  Band 
i  Units  (Loop  1 

1  address  only) 

!  applies  to  Loop  1 
and  2 

148 

1 

11 

OoGain 

1  ■  Proportional  band 

Reset  Units  (Loop 

1  address  only; 
applies  to  Loop  1 
!  and  2 

143 

11 

0  m  Minutes 

1  -  flPM 

i 

Continued  on  nrx'  page 
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Configuration  Parameters  •  UOC6000,  comnued 


Options 


Table  7-27  lists  all  the  LD.  codes  and  ranges  or  selections  for  the  funcrion 
parameters  in  setup  group  “OPTION'S.”  Loop  1  or  2  is  selected  ir  the 
request  message. 


Table  7-27  Setup  Groups:  Options 


1  Parameter 

Description 

Identifying 

Code 

Format 

Code 

Range  or  Selection 

i  2nd  Current 
!  Output 

1 

t 

1 

< 

!  134 

i 

1 

1 

11 

O-None 

I  *  Input  1 
'  2  » fnput  2 

3»PV-Loop1  1 

4  -  Deviation  -  Loop  i  ! 

5  ->  Output  -  Loop  1  { 

6  Setpoint  -  Loo?  i 

7*  Inputs 

8  •  PV  -  Loo?  2 

9  «  Deviation  >  Loop  2 

10  -  Output  -  Loop  2 

II  •  Setpoint  -  Loop  2 

12  ■  input  4  1 

13  ■  Input  5  j 

Low  Scaling 

Factor  (Loop  i 
address  only) 

04S 

18 

1 

Within  the  range  of  the  | 

selected  variable  in  1.0  134  | 

_ > 

High  Scaling 
Factory  (Loop  1 
address  only) 

05C 

18  1  WHtan  the  range  of  the  j 

1  selected  variatiie  in  l.D.  134  j 

CoHtituitd  on  next  page 
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Configuration  Parameters  •  UDC600C,  cominjed 


Options,  continued 


Tabic  7-27  Setup  Groups:  Options,  continued 

Parameter  j  tdcnttfylng  {  Format  !  Range  or  Selection 

Oescnption  Code  Code  | 


Digita' input  #1  1; 

,'Loop  t  address  . 
cnlyi 


It  jo*  None 

1 1  *  7c  Manual 

2  »  To  Local  Setpoint  if 

3  ■  To  Local  Setpcin*  ui- 

4  ■  To  Direct  Action 
5*  To  Hold  Ramp 
6-ToPlDSe:#2 

i7-P\.'-  Input2 
'  8  ■  PV  ■  tnout  3 

9  *  To  Run  Ramp 

10  •  To  Local  Setpoint  t!3 
IT  •  PV  -  Input  4 

12  •  PV  •  Input  5 
i  13  •  To  Manual'  Failsafe 


* 

I 

t 

Output 

1 

4 

1 

( 

14  ■  Output  t  tracks  'nput  4 

i 

! 

i 

15  -  Output  2  tracks  input  4 

i 

16  m  Output  2  overrides 

i 

1 

Output  1 

i 

« 

1 

1 

17  ■  Pulse  Down 

( 

i 

' 

4 

18  »  Out  3  On 

19*Out  40n 

20  -  inhibit  Reset 

21  .  To  RSP 

22  >  Display  -  Loop  2 

For  0  through  255  loop 
selected  by  address  in 
request  message.  For  digital 
in;^  combinations  see 

Figure  7-3  below. 

Cer.nnued  or.  nizr  past 
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Configuraticn  Parameters  •  UOC6000,  ccntnued 


I 


Options,  continued 


Tabic  7-27  Setup  Groups:  Oprions.  continued 


Parameter 

Deecrtptlon 


Digita:  Input  #2 
(Loop  1  aoo'ess 
only) 


idemifying  j  Format 
Code  Code 


156  11 


i 

I 


Range  or  Selection 

i 

0  -  None 

1  ■  7o  Manual 

2  »  To  Loca!  SelPOint  #1 

3  -  Tc  Loca'  Setponi  #2 


'  4  »  Tc  Difecl  Action 

i 

I  5  •  To  Hold  Ramp 
|6«7oPlDSct«2 
|7«PV-lnput2 
j  8  «  PV  •  Input  3 
;  9  -  To  Run  Rairp 
’  10  »  To  Local  Setpoint  #3 
11  -  PV  •  Input  4 
i  12  •  PV  ■  Input  5 

13  •  To  Manual'  Fciiisaie 

Output 

14  •  Output  1  tracks  Input  4 

15  •  Output  2  tracks  Input  4 

16  •  Output  2  overrides 

Output  1 

17  -  Pulse  Down 

18 - Out  3  On 

19-  Out  4  On 
20  •  Inhibit  Reset 

i21-ToRS? 

22  -  Display  -  Loop  2 

Digital  Input  2  combinations 
I  are  the  same  as  Oigiat 
I  Input  1.  Figure  7-3. 


Conur.ued  on  no:  pope 
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Configuration  Parameters  -  UDC6000,  continuec 
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Configuration  Parameters  -  UDC6000,  ccnttued 


Communications 


Tabic  7-28  lists  all  the  I.D.  codes  and  ranges  or  selecnons  for  the  fur.rticn 
parameters  in  senjp  group  “COM.*’  Loo?  1  or  2  is  selected  in  the  request 
message. 


Table  7-2S  Setup  Group:  Communicaaor.s 


Parametar 

Description 

Identftyins  1  Format  Range  or  Selectbn 

Code  Code  j 

1  Shec  Time  ?i-Cop  1  15^ 

1  address  only) 

1 1 

1  0  B  No  S.hed 
.  1  -  255  samole  penocs 

Shed  Mode  and 

I  Output  (Loop  1 
’  address  only) 
Seiectio.ns  apply  to 
'  either  loop 

I 

!  0  -  Last  Mode  and  Last 
Output 

1  •  Manual  Mcce.  Last  ! 

Outout  1 

1 

2  -  Manual  Mode  Failsafe  • 

Output 

3  -  Automatic  Mods 

Shed  Setpoint 
'  Recall  (Loop  1 
■  address  only) 

!  Selections  apply  to 
i  either  loop 

163 

0  -  To  Last  Local  Setpoint  j 
used 

1 »  Last  Setpoint  prior  to 
Shed  : 

Communication 
Override  Units 
(Loop  1  address 
only)  applies  to 

Loop  1  and  2 

161 

11 

0  -  Percent  j 

1  •  Enjineenng  Units  i 

Computer  Setpoint !  021 

Ratio  1 

18 

-20.00  to  20.00 

Computer  Setpoint  j  022 

Bias  1 

16 

-999  to  9999. 

Continued  on  nex  page 
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Configuration  Parameters  -  UDC6000,  continued 


Alamis 


Tables  7-29  lists  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 
parameters  in  setup  group  “ALARMS.” 


Table  7-29  Sewp  Group:  Alarms  (Loop  1  Address  only) 


Parameter 

1  Identffying 

1  Fotmat 

1  Range  or  Selection 

Description 

I  Code 

Code 

Aiann  1  Setpoint  t  j 
Value  j 

COS 

t8 

Within  the  range  oi  selected 

1  parameter  or  PV  span  tor  ] 

,  deviation  alarm 


Alarm  1  Setpoint  2  |  flt  S  1 8  i  Within  the  range  ot  selected 

;  Value  I  parameter  or  PV  span  lor 

'  !  j  deviatiori  alarm 


’  Alarm  2  Setpoint  1 
j  Value 

;cil  1  18 

l  ! 

1  i 

Within  the  range  ol  selected 
parameter  or  PV  span  tor 
deviation  aiann 

I  ""  " 

j  Alanrt  2  Setpoint  2 

I  Vaiue 

j 

012 

18 

Within  the  range  ot  selected 
parameter  or  PV  span  (or 
deviation  alarm 

Alarm  t  Setpoint  i 
■Type 

] 

1 

’ 

; 

1 

140 

11 

1 

1 

I  0  «  None 

;  1  •  Input  1 
;  2  >  Input  2 
[  3  •  PV  ~  Loop  1 

4  •  Deviation  -  Loop  1 

5  >  Output  -  Loop  1 

6  »  Alarm  on  Shed 

9*  Input  3 

10  -  PV  -  Loop  2 

II  >  Deviation  -  Loop  2 

12  >  Output  >  Loop  2 

13  >  Input  4 

14  •  Input  5 

•  Alarm  1  Setpoint  2 
iType 

142 

1 1  1  Same  as  140 

i 

1 

!  Alarm  2  Se^oint  1 
Type 

144 

' 

» 

11 

Same  as  140  I 

i 

j  Alarm  2  Setpoint  2  j  146 
!  Type  !  j 

11 

Same  as  140  | 

1  r 

Aiann  1  Setpoint  1 
Event 

141 

11  i  0  -  Low  Alarm 

i  1  ■  High  Alarm 

Alarm  1  Setpomt  2 
Event 

143 

11  •  0  ■  Low  Alarm 

1 1  -  High  Alarm 

Alarm  2  Setpomt  1  ,  145  j 

Event  j  1 

11 

0  «  Low  Alarm 

1  ■  High  Alarm  1 

Continued  on  ner  page 
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Configuration  Parameters  -  UDC6000,  continued 


Alarms,  continued 


Display 


Table  7-29  Setup  Group:  Alanns  fLoop  1  AdcL-css  only),  continued 

Parameter 
i  Description 

Identifying 

Code 

1  Foimat 

1  Code 

Range  or  Selection 

i  ! 

1 

Alarm  2  Setpoint  2 
.  Event 

!  147 
j 

■  11 

0  -  Low  A'arm 
;  1  *  Hign  Alarrp 

'  Atarm  Hyste'csis 

■  041 

18 

1 

0.0  to  5.0%  of  output  or  ; 
span  1 

'  Alann  Latening  tor 

1  Loop  1 

1  200  ' 

1  ! 

1 

n 

'  0  ■  Non  Lafcfiinp 

1  •  Latching 

1  Alarm  Laictiing  for 
;  Loop  2 

2C1  1 

11  j 

0  ■  Non  Latching  * 

1 1  •  Latching 

Table  7-30  lists  all  the  I.D.  codes  and  ranges  or  selections  for  the  function 
parameters  in  setup  group  “DISPLAY.”  Loop  1  or  2  is  selected  by  address 
in  the  request  message. 


Table  7-30  Setup  Group:  Display 


Parameter 

Description 

j  Wenttfying 

1  Code 

Format 

Code 

Range  or  Selection 

Temperature  Units 

■  129 

11 

Units 

Oedmal 

and  Oeoma-'  Point 

1 

Ricea 

Place 

0- 

T 

c 

1- 

•c 

0 

2- 

•F 

1 

3  • 

1 

4- 

X 

2 

5  • 

*C 

2 

6  > 

T 

3 

T- 

X 

3 

a- 

None 

C  j 

9- 

None 

1  1 

10 1 

>  None 

2 

11  -  None 

3 

1  Power  Frequency 

166 

11 

0- 

60  Henr 

1 

(Loop  1  address 

1  • 

50  Hertp 

only) 
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Operation 


bnroduetton 


Monitor  mode 


Slave  mode 


Emergertey  manual 


Ovenldlng  setpoint  or 
PV  Indication 


Section  8  -  Operating  the  Controller  with 
Communications  Option 


During  communications  the  controller  can  operate  Ln  various  modes  and  the 
operator  can  assume  manual  control  of  the  output.  There  are  \’arious 
indications  of  these  actions. 


Dunng  “Monitor  Mode”  the  UDC  will  control  normally  with  operator 
access  allowed  at  the  keyboard.  See  the  Lndividual  Product  Manual. 


During  “Slave”  operation: 

•  G)nfiguradon  data  may  not  be  changed  via  the  front  keyboard. 

•  MAN  annunciator  is  OFF. 

•  The  controller  will  use  override  data  provided  at  the  cortputer. 


During  “Slave”  operation  the  operator  can  assume  irnnual  control  of  the 
output  (Emergency  Manual).  The  procedure  in  Table  8- 1  tells  you  hov  to 
Stan  and  stop  emergency  manual 


Table  8-1  Emergency  Manual  Procedure 


!  Operation 

1  Action 

I  Start  Emergency  Manual 

i  •  Press  IMAN/AUTO). 

1 

j*  MAN  annunciator  comes  ON. 

( 

•  Press  [A]  or  (▼]  to  position  the 

1 

output  manually. 

End  Emergency  Manual 

•  Press  fMAN/AUTO]  key -this 
second  press  ends  the  Emergency 
Marrjai  operation.  The  controller 
reverts  to  'Slave*  mode.  Manual 
output. 

•  MAN  annunciator  goes  OFF. 

When  setpoint  or  PV  are  overriden,  the  fust  digit  in  the  upper  di.splay  =  C. 
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Section  9  -  ASCII  Conversion  Table 


Overview 


Overview  Table  9-1  lists  all  the  Hex  zr.d  Decimal  designations  for  all  the  ASCII 

Character  Codes. 

Table  9-2  is  a  Hex.  Decimal,  and  Binaiy  convcrsior.  table. 

Table  9- 1  ASCH  Character  Codes 


Control  Rgures  i  Uppercase  j  Lowercase 


Asai 

HEX 

j  DEC 

ASCII 

1  HEX 

DEC 

j  Asai 

HEX 

j  DEC 

Asai 

HEX 

'  DEC 

N'UL 

(CTL©) 

00 

0 

i space 

!  20 

32 

ig 

64 

1  \ 

6C 

96 

:  SOH 

(CSLA) 

01 

1 

:  1 

21 

33 

A 

65 

a 

61 

i  97 

SIX 

{CP.S)  , 

02 

2 

1  ^ 

t 

.  22 

I  3^ 

B 

66 

,  b 

62 

;  98 

ETX 

(CTLC)  ' 

03 

3 

'  * 

23 

!  35 

C 

‘  67 

i  c 

63 

:  99  1 

EOT 

(CTL3I 

04 

4 

s 

;  24 

1  36 

0 

EH 

B1 

■1 

64 

■EK 

.  ENQ 

(CUE) 

05 

5 

i 

i  25 

37 

E 

bI 

mm 

65 

KK 

:  ACK 

(CTLF;  ^ 

06 

6 

:  & 

26 

•  38 

F 

KB 

1 

66 

IB 

jBEL 

(CU.G) 

07 

7 

* 

i  27 

:  39 

G 

Bl 

9 

67 

HI 

1  BS 

(CTLHi  ^ 

08 

8 

:  ( 

i  28 

40 

H 

48 

72 

h 

68 

104 

HT 

(CTLi;  ; 

09 

9 

:  ) 

1  29 

A1 

1 

49 

73 

i 

6S 

105  i 

I  LF 

(CUJ)  ' 

OA 

10 

• 

1  2A 

42 

J 

4A 

74 

j 

6A 

106  ! 

:  vT 

(C7LK)  i 

OB 

11 

!  « 

!  2B 

43 

K 

4B 

75 

k 

6B 

107  : 

1 

t 

FF 

(CTLL)  ! 

OC 

12 

►  * 

2C 

■a 

mb 

■1 

■9 

1 

6C 

108 

CR 

(CTlM)  I 

OO 

13 

\  * 

20 

K9 

WSm 

m 

6D 

109 

SO 

(CTLN)  1 

OE 

14 

f 

t  • 

2E 

n 

6E 

110 

SI 

(C7LO)  I 

OF 

15 

/ 

2F 

47 

b9 

mm 

0 

6F 

111 

OLE 

(CUP)  : 

10 

16 

0 

30 

48 

p 

50 

80 

p 

70 

112 

DC1 

(cuo) ; 

11 

17 

1 

31 

49 

0 

51 

81 

q 

71 

113 

DC2 

(CUR)  ‘ 

12 

18 

2 

32 

50 

R 

52 

82 

r 

72 

114 

0C3 

(CUS) 

13 

19 

3 

33 

51 

S 

53 

83 

s 

73 

115  i 

0C4 

19 

20 

4 

34 

52 

■B 

54 

84 

t 

74 

116 

1  NAK 

19 

21 

5 

35 

53 

B9 

55 

85 

u 

75 

117 

1  SYN 

Bn 

22 

6 

36 

54 

HI 

56 

86 

V 

76 

118 

ETB 

23 

7 

37 

55 

■9 

57 

87 

w 

77 

119 

CAN 

(CUX) 

16 

24 

8 

38 

56 

X 

56 

8B 

X 

7B 

120 

EM 

(CUY)  ' 

19 

25 

9 

39 

57 

Y 

59 

89 

i 

79 

121 

SUB 

(CU2) 

1A 

26 

3A 

56 

Z 

5A 

90 

z 

7A 

122 

ESC 

(CUD 

IB 

27 

• 

3B 

59 

I 

SB 

91 

{ 

7B 

123 

FS 

(CU\)  . 

1C 

28 

< 

3C 

60 

\ 

5C 

92 

7C 

IBI 

6S 

(CUD  j 

ID 

29 

• 

30 

61 

) 

SO 

93 

} 

70 

IB 

RS 

(CU*) 

IE 

30 

> 

3E 

62 

A 

5E 

94 

mm 

IB 

US 

- 

(CUJ  1 

IF 

31 

? 

3F 

63 

5F 

95 

DEL 

1 

7F  ! 

IB 

ConnKutd  on  ncx:  pc^t 
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OVSrVIGW,  Continued 


Overview,  continued 


Table  9-2  Hexadccunal  to  Binan' 


HEX  DEC  ,  BINARY!  HEX  DEC  j  BINARY  HEX  j  DEC  ^  BINARY 


HEX  DEC  ;  BINARY  , 
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Section  10  -  Cable  Specifications 


Introduction 


introduction  Table  lO-l  lists  the  cable  specificaiions  for  2000  fee:  or  5000  fee:  cabled 

used  for  wiring  the  communications  linL 


Table  10-1  Cable  Specifications 


' 

'  2000  Foot  Cable 

5000  Foot  Cable 

;  Cable  Type 

1 

1 

i 

,  Two-conductor  stranded  (twin 
axial!  100%  shield.  I20ohms. 
t25  AWS.  polyethylene  insulated, 
war.  aluminum-mylar  shield,  drain 
^  wwre,  and  vinyl  jacket 

i  Two-ccnductor  stranded  ftwin 

J  axial;.  I00®/o  shield.  150  enms.  ; 

I  >25  AWG.  dataiene  insulated,  with  | 
I  aluminum-mylar  shield,  drain  wire, 
and  vinyl  or  teflon  jacket. 

Commercial  Ecuivaisnt 

J 

Belaen  Corpo.'aticn  type  £271 
;  Twinax 

1 

Beicen  Corporation  type  9182 
Twtnax 

OR 

Belden  Corporation  type  89128  I 
:  Twinax  • 

'  Eloctncal  Characteristics 

• 

1 

t 

Charactensiic  Impedance 

124  ohms 

150  ohms 

Resistance; 

Center  Conductors 
Shield 

104  3  Ohms  per  kilometer 

39.4  ohms  per  kilometer 

49.2  Ohms  per  kilometer 

15  Ohms  per  kilometer 

!  Capacitance 

40  picofarads  per  meter 

28£  ptaofarads  per  meter 

Attenuation 

at  1  MHz  -  2  db  per  100  meters 
8tlOMHz-5.6dbperlOO  meters 

at  iMHz-.SBdbpor  100  meters  | 
a!  10  MHz  -  4.C  db  per  100  meters  ; 

Mectanical  Characteristic:  * 

Center  Conductor  Insulation 

Polyethylene 

DataleneC'  j 

Jack  Composition 

Vinyl  (PVC) 

Vinyl  (PVC)  (Belden  9182)  or  1 

Teflon  (Belden  89 182)  | 

:  Jacket  Outer  Diameter 

6.1  millimeiers  .  B.5  millimeters  | 

j  Emrifonmental  Limits  j 

Temperature 

-20to80*C{-4to176*F) 

-20to80*C(-4to176*F) 

j  Relative  Humidity  | 

5  to  95% 

510  95% 

DlstartceUmits  { 

1 

i 

F25  meters  (2000  feet) 

Cable  must  be  terminated  at  each 
end  with  a  124  ohm  *10%  1/4  watt 
resistor. 

1524  meters  (5000  feet) 

Cable  must  be  terminated  at  each 
erxJ  with  a  150  ohm  2io%  1/4  watt 
resistor. 

Maximum  Number  ot  Devices 

15 

15 

Baud  Rate  ! 

19.2K 

1S.2K 
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Index 


A 

A.'am  Sii:us  3-i 

Aratoc  pMmctcr  Rcqccv.  Fcnr.a:  SC 
Anal:?  Parimc::.-  Rcsr^nsc  Forma'.  SI 
ASCII  Chxaai:.’  Coccs  ;5-‘ 

B 

Baud  Rat:  :S 
Bu;r-5ro>.r.  Convener  Ji' 

Bu:,'.  rrspnrse  5~.  if- 

c 

Cable  :;?::;fi:aaons  .'Ss 
Caeuia'jrr  ih:  ChceLsum 
Ca.Ta;;c  Reiim.'Lr.c  Feet  -2 
Chccksain  !3 

ChecKvjm  caicylauon  e«T.;;!c  39 
Checksum  Field: 2 
Ch3ek!.em  protocol  2” 

Conmuntcauen  Un::s  2i 
Commur.iesooaj  Address  2-i 
Communieauons  Sctpcin:  Bias  2.5 
Coram  unicasions  Setpoint  Ratio  25 
CommunicauoRS  Suit  2-i 
Confifunble  pafxmcitrs  2- 
Conficurauon  praoccl  13 
Connectirj  the  RS-i22/<J8S  link  16 

D 

Data  Field  32.3^ 

DauTsTtc  Field  52 

Djgial  Parameter  Request  Format  53 

DiptaJ  Parameter  Response  Format  5-* 

E 

EicetntuI  noise  proitcuon  16 

Emersency  manual  133 

Esoblishmg  Commumetuons  and  Tesung  2-t 

f,g,h 

Failure  Response  Mcssacc  Fields  -iZ 
Field  LpyaUe  H 

U,K 

Insuliation  IS 
Is  Ready  rcspor-sc  55.  d/ 


L 

Loepbaek  13. 

Loopbi-ck  message  exchange  A-' 

Los:  message  46 

M,N 

Message  Exchange  29 
Message  Exchange  Proiocoi  ;  !3 
Monitor  .Mode  IS3 

o 

Optional  Checksum  Field  5* 

Overview  12 

P,Q 

Paniy  25 
Programming  2S 

Pretocol  Oass  and  Operauon  Code  3! 

Protocol  Field  31 

R 

Rouj  Analog  Panuneter  Mes.sagr  Exchange  52 

Read  Analog  Paiameters  50 

Read  Digital  Parameter  Message  Exchange  54 

Read  Digital  Parameters  53 

Read  O^naiions  49 

Ready  Request  57. 61 

Request  Message  50 
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